NEWSPAPER 


U.5.:  Gathering  Steam 

By  Catherine  Arnst 
Of  the  CW  Staff 

NEW  YORK  —  IBM  attempted  to  turn  plug-compatible  manufacturers 
(PCM)  into  “dying  companies,”  Justice  Department  attorneys  charged 
recently  as  the  government  began  the  peripherals  portion  of  its  antitrust 
case  against  the  corporation. 

The  government  will  attempt  to  prove  that  separate 
and  distinct  markets  exist  for  the  different  peripheral 
products,  that  PCMs  were  able  to  enter  those  markets 
successfully  with  products  equal  to  or  better  than  IBM’s 
at  prices  10%  to  15%  lower  and  that  IBM  used  its 
dominance  in  the  computer  market  to  destroy  that 
competition. 

In  what  it  considers  ona  of  the  more  powerful  seg¬ 
ments  of  its  case  against  IBM,  the  government  will  present  approximately 
550  documents  and  13  witnesses  to  the  court  in  the  next  few  months. 

Those  witnesses  will  include  Laurence  Spitters,  founder  and  former 
chairman  of  the  board  of  Memorex  Corp.,  three  others  from  Memorex, 
three  witnesses  from  Storage  Technology  Corp.,  two  from  California 

(Continued  on  Page  2) 


Cakomp:  'Show  and  Tell' 

By  Molly  Upton 

Of  the  CW  Staff 

LOS  ANGELES  -  The  California  (’omputer  Products,  Inc.  (t'alconip) 
antitrust  trial  against  IBM  will  be  a  “show  and  tell’’  trial  illustrated  by 
charts,  judging  by  the  opening  statements  of  both  sides. 

Charts  are  but  one  illustration  of  how  trial  by  jury  will  influence  the 
conduct  of  the  case. 

Judge  Ray  McNichols  denied  IBM’s  nuftion  for  a 
mistrial  the  morning  after  Calcomp  attorney  Max 
Blecher’s  opening  statement. 

David  Boies,  attorney  for  IBM,  had  asked  for  a  mistrial 
on  the  grounds  that  Blecher’s  statement  (see  story  on 
Page  3)  “went  very  substantially  beyond  what  is  appro¬ 
priate  in  any  case,  particularly  before  a  Jury.” 

Blecher’s  remark  contained  “constant  repetition  of  argumentative 
words,”  whose  only  purpose  was  to  “prejudice,  confuse  and  intlame  the 
jury,”  Boies  said. 

Blecher  also  used  IBM  documents  in  a  misleading  manner,  taking  at  least 
one  out  of  context,  he  said.  That  document,  according  to  Blocher’s 

(Continued  on  Page  S) 
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Into  Mini  Arena  With  Series/1 


IBM  Moves 

By  Esther  Surden 
Of  the  CW  Staff 

NEW  YORK  —  IBM  made  its  long- 
expected  move  into  the  minicomputer 
arena  with  the  introduction  of  the 
Series/ 1  here  last  week. 

The  Series/ 1  is  a  minicomputer  in  every 
sense  —  from  its  16-bit  word  and  its 
limited  operating  system  software  to  its 
purchase-only  status. 

It  is  also  in  the  price  range  of  standard 
minicomputers. 

A  Series/ 1  Model  3B  with  32K  bytes  of 


By  Don  Leavitt 
Of  the  CW  Staff 

ATLANTA  —  Although  the  CPU  capac¬ 
ity  of  an  IBM  370/168  is  roughly  three 
times  that  of  a  360/65,  the  168  can 
absorb  “considerably  more”  work  than 
would  saturate  three  65s,  according  to  a 
computer  performance  evaluation  (CPE) 
technician  with  American  Airlines. 

American’s  in-house  evaluation  and 
benchmark  team  reported  these  results  as 
part  of  its  evaluation  of  a  4M-byte 
370/168  and  a  4M-byte  Amdahl  470V/6, 
according  to  Bill  Miller,  who  explained 
the  airline  has  already  made  the  decision 
to  buy  one  or  the  other. 

Presenting  a  paper  at  the  annual  na¬ 
tional  meeting  of  the  Computer  Measure¬ 
ment  Group  (CMG)  here  last  week.  Miller 
said  the  performance  of  a  Model  65  “is 
generally  agreed  to  degrade”  when  the 
total  CPU  occupancy  goes  above  60%  to 
70%. 

However,  he  added,  “a  370/168  can  be 
driven  at  essentially  100%  for  sustained 
periods  of  time”  and  further  economies 
are  available  from  consolidating  periph¬ 
eral  devices  and  other  resources  required 
to  satisfy  peak  demands  on  several  ma¬ 
chines. 

The  CPE  staff  at  American  reached 
these  conclusions  in  its  still  continuing 
search  for  another  large-scale  processor 
for  its  commercial  DP  operations.  Miller 
said. 


storage,  diskette  and  disk  combination 
unit,  printer  and  attachment  for  a  tele¬ 
typewriter  costs  $22,312,  according  to  an 
IBM  spokesman.  The  CPU  with  16K 
bytes  of  memory  costs  $5,190,  he  added. 

The  Series/ 1  was  designed  for  volume 
use  by  sophisticated  organizations  with 
programming  and  systems  design  know¬ 
how,  but  quantity  discounts  will  not  be 
available,  IBM  said. 

The  modular,  component-oriented  mini, 
which  can  be  configured  in  any  number 
of  ways,  is  in  the  performance  range  of 


The  current  equipment  consists  of  a 
370/168-1  surrounded  by  40  6,250  bit/ 
in.  tape  drives,  64  Memorex  3330-type 
disk  drives  and  16  IBM  3350  fixed-head 
disk  units. 

Evaluation  Tools 

The  airline  is  using  a  number  of  tools  to 
aid  its  evaluation,  he  told  the  group.  The 
three  basic  types  of  tools  include  SMF 
analysis  packages,  software  monitors  and 
hardware  monitors. 

In  most  large-scale  IBM  shops  —  includ¬ 
ing  American  Airlines  —  SMF  data  is  col¬ 
lected  “as  a  matter  of  course”  and  “fail¬ 
ing  to  glean  as  much  information  as  possi¬ 
ble  from  [this]  data  [would  be]  a  serious 
mistake,”  he  said. 

Miller’s  group  uses  the  Sara  package, 
developed  by  Boeing  Computer  Services, 
to  analyze  SMF  output,  running  it  daily 
as  the  source  of  most  routine  manage¬ 
ment  reporting,  he  explained. 

Software  monitors  yield  more  detailed 
information  about  system  internals  than 
SMF  but,  used  poorly,  they  can  create 
overhead,  tie  up  an  initiator  and  cause 
system  crashes,  he  warned. 

Nonetheless,  American  uses  the  Con¬ 
figuration  Utilization  Evaluator  (CUE) 
package  from  Boole  &  Babbage,  Inc. 

Hardware  monitors  attach  to  the  wiring 
of  a  computer  system  and  cannot  pro¬ 
duce  the  problems  some  software  moni¬ 
tors  do.  However,  the  large  sophisticated 


the  Digital  Equipment  Corp.  PDP-11/34, 
Hewlett-Packard  (HP)  21  MX  and  Data 
General  Corp.  (DG)  Nova,  the  spokesman 
claimed. 

DEC  and  DG  would  not  comment  on 
the  cost  of  their  comparable  minicom¬ 
puters.  HP,  however,  said  the  Series/1 
could  be  compared  to  its  660  nsec  21 12A 
with  14  I/O  slots  and  16K  bytes  of 
memory  which  costs  $7,900  including 
extensive  software  and  is  discountable. 

Two  Series/ 1  processor  models  with  two 
submodels  each  were  introduced.  The 

Equal  a  168 

type  of  monitor  American  needed  is  a 
very  expensive  piece  of  gear,  he  said. 

Miller’s  group  recently  acquired  a  Tes- 
data  MS88-III  for  use  in  providing  con¬ 
tinuous  system  profiles  for  all  major  ap¬ 
plications  as  well  as  doing  detailed  mea¬ 
surements  for  the  IBM-Amdahl  bench¬ 
mark,  the  technician  said. 


By  Edith  Holmes 

Of  the  CW  Staff 

ALEXANDRIA,  Va.  -  Computers 
should  be  used  for  the  economic  replace¬ 
ment  of  routine  tasks,  but  not  in  areas 
where  human  judgment  is  involved.  Dr. 
Frank  B.  Ryan,  director  of  information 
systems  for  the  U.S.  House  of  Repre¬ 
sentatives,  told  the  Association  of  Com¬ 
puter  Programmers  and  Analysts  (Aepa) 
conference  here  recently. 

The  more  memory  the  computer  indus¬ 
try  can  pack  on  a  chip,  the  closer  human 
society  will  come  to  artificial  intelligence 
and  from  there  to  voice-to-voice  com¬ 
munication  with  computer  systems.  Dr. 
Carl  Hammer,  director  of  computer  sci¬ 
ences  for  Sperry  Univac  in  Washington, 
D.C.,  said  to  the  same  meeting  of  pro- 


Model  3  A  on  one  board  fits  into  half  the 
width  of  the  available  19-in.  rack  space 
and  contains  a  card  cage  with  four  I/O 
card  slots.  Each  I/O  card  can  address  one 
to  16  devices,  the  firm  said. 

The  Model  3B  differs  from  the  3  A  only 
in  that  it  has  13  1/0  slots. 

Both  units  feature  a  64K-byte  maxi¬ 
mum  storage  capacity  with  an  800  nsec 
cycle  time  for  the  memory.  Average  in¬ 
struction  time  is  11.8  /jsec,  IBM  said. 

The  Model  5  A  can  accommodate  up  to 
64K  bytes  of  memory  and  has  eight  I/O 
slots.  The  B  model  can  accommodate  up 
to  128K  bytes  of  memory  and  has  three 
I/O  slots. 

Memory  cycle  time  for  the  Model  5  is 
660  nsec;  average  instruction  time  is  3.9 
/rsec.  Both  units  include  a  storage  protect 
feature  and  are  contained  on  three 
boards,  IBM  noted. 

The  Model  3  has  a  1 68-instruction  set 
while  the  Model  5  has  1 77  instructions. 
Each  can  address  up  to  256  devices  and 
features  four  priority  interrupt  levels  with 
(Continued  on  Page  4) 


grammers  and  analysts  a  day  later. 

Two  different  men.  Two  opposing  ideas. 
A  pivotal  point  on  wliich  the  conference, 
entitled  “Pathways  to  the  Future,”  turn¬ 
ed. 

At  the  beginning  of  his  career,  Ryan  was 
a  football  player,  a  quarterback  for  the 
Cleveland  Browns  and  then  for  the  Wash¬ 
ington  Redskins. 

While  playing  for  the  Browns,  Ryan 
wrote  a  computer  program  called 
“Probe”  to  organize  and  analyze  football 
data,  aiding  trend  analysis.  Ryan  said  he 
devised  the  program  to  take  the  drudgery 
out  of  the  night-before-the-game  strategy 
sessions. 

Probe  provided  a  study  of  the  opposing 
team  and  a  strategy  for  the  Browns  to 
(Continued  on  Page  4) 


CPE  Finds  Three  65s  Can’t 


Ryan,  Hammer  Theories  Collide 
On  DP’s  'Pathway  to  the  Future’ 
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By  Molly  Upton 

Of  the  CW  Staff 

l.OS  ANGULl  S  The  DP  industry 
demonstrates  all  the  elements  of  a  com¬ 
petitive  environment  where  participants 
are  constantly  needing  to  upgrade  their 
products  and  reduce  prices  in  order  to 
obtain  and  retain  business. 

David  Boies,  a  lawyer  for  IBM,  thus  set 
the  tone  for  IBM’s  defense  in  the  anti¬ 
trust  case  filed  against  it  by  California 
C’omputer  Products,  Inc.  (Calcomp). 

focusing  on  the  issue  of  monopoly 
for  the  entire  morning  and  into  the  after¬ 
noon,  Boies  told  the  jury  that  in  order  for 
C'alcornp  to  recover  damages,  it  would 
have  to  estabhsh  all  five  of  the  following 
points: 

•  What  the  market  is. 

•  IBM  possesses  monopoly  power  in 
that  market. 

•  IBM  has  achieved  its  position  in  the 
industry  in  some  kind  of  wrongful  way. 

•  IBM’s  actions  were  wrong  and  dam¬ 
aged  C’alcornp. 

•  The  extent  to  which  Calcomp  was 
damaged. 

Jack  Brown,  another  lawyer  for  IBM, 
amplified  the  last  two  points  in  IBM’s 
defense  and  indicated  Calcomp’s  declin¬ 
ing  revenues  resulted  from  being  out¬ 
paced  by  advances  in  disk  drive  tech¬ 
nology  and  Calcomp’s  own  management 
problems,  not  action  by  IBM. 

In  deciding  whether  IBM  is  a  monopoly, 
Boies  said  the  jury  would  have  to  ask 
itself  whether  “IBM  is  a  company  able  to 
sit  back  and  ignore  competitors,  leading  a 
quiet  hfe,  or  whether  it  is  constantly 
forced  to  improve  its  product  and  reduce 
prices.’’ 

If  customers  have  no  alternative  to  an 
overpriced  product,  then  there  is  a 
monopoly,  he  said. 

Calcomp  has  done  well  in  the  computer 
business,  he  said,  having  been  able  to 
offer  products  at  lower  costs  than  IBM’s 
because  it  copied  them  and,  therefore, 
didn’t  incur  extensive  research  and  devel¬ 
opment  costs. 

To  illustrate  IBM  was  no  larger  than  its 
competitors,  Boies  showed  a  1952  rank¬ 
ing  of  the  revenues  of  large  U.S.  industrial 
firms.  IBM  was  seventh  behind  such  fu¬ 
ture  competitors  in  the  DP  field  as  Gen¬ 
eral  Electric,  RCA  and  Sperry  Rand. 

Calcomp,  he  said,  has  conceded  31  com¬ 
panies  compete  in  the  general  systems 
marketplace.  But  there  are  many  more 
including  Hewlett-Packard,  Interdata, 
Four-Phase  Systems  and  Itel,  he  said. 

Boies  then  showed  several  charts  illus¬ 
trating  the  rise  of  firms’  DP  revenues 
during  the  period  in  which  Blecher  had 
said  IBM  sounded  “the  death  knell.’’ 


,41though  all  of  the  companies  illus¬ 
trated  showed  revenue  growth,  Boies  did 
not  once  mention  earnings  or  losses  of 
these  firms. 

This  growth  in  both  the  number  and 
size  of  firms  in  the  industry  and  their 
ability  to  compete  illustrates  the  lack  of 
monopoly  power,  he  said. 

Boies  said  he  will  counter  Calcomp’s 
charge  that  IBM  kept  revenues  constant 
by  raising  CPU  prices  while  lowering  disk 
prices,  for  example.  His  retort  to  this 
argument  is  that  computing  costs  have 
declined  despite  a  rise  in  the  consumer 
price  index. 

This  price  decline  is  the  “best  illustra¬ 
tion  of  the  fruits  of  competition  in  the 
industry  benefiting  the  consumer,”  he 
said.  IBM  has  been  a  leader  in  improving 
price/performance  offerings. 


(Continued  from  Page  1 ) 
Computer  Products,  Inc.,  three  represent¬ 
ing  add-on  memory  manufacturers  and 
two  from  the  Bank  of  America. 

“Prior  to  IBM’s  actions  to  ehminate  and 
restrict  actual  and  potential  competition 
in  the  plug-compatible  peripherals  mar¬ 
ket,  the  PCMs  were  successful  in  the  small 
segment  of  the  market  they  captured. 

The  peripherals  market  was  important 
to  IBM  because  it  accounted  for  53%  of 
total  systems  business  in  1970;  by  that 
year,  PCMs  had  made  considerable  in¬ 
roads  into  IBM’s  dominance  of  that  mar¬ 
ket,  the  government  said. 

A  number  of  companies  had  entered  the 
peripherals  market  after  IBM  announced 
its  360  hne  in  1966  because,  for  the  first 
time,  IBM’s  differently  sized  commercial 
systems  were  capable  of  using  identical 
peripheral  equipment;  the  plug-compat¬ 
ible  market  was  made  even  more  attrac¬ 
tive  by  IBM’s  high  price  levels  and  profit 
margins  on  these  products. 

IBM  designated  peripherals  as  a  “key 
corporate  strategic  issue”  in  1970  after 
the  government  issued  a  directive  in  the 
Peripheral  Equipment  Procurement  Bulle¬ 
tin  No.  70-9  requiring  federal  agencies  to 
“review  all  installed  leased  peripheral 
components  for  which  there  are  compat¬ 
ible,  rehable  and  comparable  substitutes 
available  at  lesser  cost. 

At  a  management  committee  meeting 
after  this  bulletin  was  issued,  IBM  inter¬ 
nal  documents  show,  the  corporation  de¬ 
cided  to  assess  all  factors  affecting  the 
impact  of  competitive  products  on  IBM’s 
business  and  then  produce  a  strategy  of 
technical  escalation. 

One  of  the  strategies  a  task  force  recom- 


“In  effect,  Calcomp  is  arguing  that  IBM 
should  be  required  to  keep  its  prices  high 
so  it  [Calcomp]  could  make  more 
money,”  Boies  said. 

Boies  said  IBM  has  three  basic  beliefs 
which  contribute  to  its  success: 

•  It  must  maintain  respect  for  the 
individual. 

•  IBM  should  provide  the  best  cus¬ 
tomer  service. 

•  The  organization  should  strive  to  do 
every  task  in  a  superior  fashion. 

The  Calcomp  claims,  Brown  charged, 
are  based  on  two  erroneous  assump¬ 
tions  —  that  there  would  be  continued 
demand  for  old  disk  products  and  that 
even  if  these  products  were  obsolete,  as 
they  were  by  3330  technology,  Calcomp 
could  continue  to  get  a  fair  price  for 
them. 


mended  and  IBM  adopted,  code-named 
“Mallard,”  was  aimed  at  the  disk  drive 
market. 

The  government  claimed  this  disk  drive 
was  only  a  revised  version  of  the  2314 
because  IBM  had  replaced  one  spindle 
with  a  portion  of  the  control  function 
normally  found  in  the  2314  controller. 

The  remainder  of  the  control  function 
was  transferred  to  the  CPU  and  called  an 
Integrated  File  Adapter,  Justice  con¬ 
tended. 

In  the  tape  drive  market,  IBM  at¬ 
tempted  to  undermine  competitors  with  a 
new  series  of  tape  drives,  the  3420,  code- 
named  “Aspen,”  the  government  claimed. 
The  3420  was  a  “warmed-over”  version 
of  the  “overpriced”  2420,  whose  sales 
were  dropping,  it  said. 

Aspen  had  the  same  physical  and  per¬ 
formance  specifications  as  the  2420  but  a 
different  interface  design  and  price  tag. 

In  order  to  prevent  further  competition, 
IBM  approved  long-term  lease  plans  in 
early  1971  that  would  offer  substantial 
price  reductions  to  users  while  locking 
them  into  a  total  IBM  system.  Through 
the  Fixed  Term  Plan  (FTP),  offered  for 
tape  drives,  disk  drives  and  printers,  IBM 
offered  an  8%  discount  on  a  one-year 
lease  and  a  16%  discount  on  a  two-year 
lease. 

In  order  to  recoup  its  losses  from  the 
leasing  plans,  IBM  announced  price  in¬ 
creases  in  July  1971  on  CPUs,  memories 
and  other  portions  of  the  systems  not 
covered  by  FTP.  In  August  1971,  IBM 
executives  predicted  “the  net  effect  of 
[FTP]  and  CPU  price  changes  will  be  a 
wash  insofar  as  business  volumes  are  con¬ 
cerned,”  internal  documents  said. 
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Plaintiff  Claims  Documents  Will  Prove  IBM’s  Guilt 


By  Molly  Upton 
Of  the  CW  Staff 

LOS  ANGELES  —  California  Computer 
Products,  Inc.’s  (Calcomp)  $102  million 
antitrust  suit  against  IBM  will  be  con¬ 
ducted  largely  through  examination  of 
internal  IBM  documents,  Calcomp  attor¬ 
ney  Max  Blecher  told  the  jury  in  his 
day-long  opening  statement  here  last 
week. 

The  jury  can  “determine  IBM’s  guilt  by 
its  own  documents  [which  constitute]  a 
diary  of  all  acts  and  purposes”  with 
which  Calcomp  is  charging  it,  he  said. 

IBM,  between  1963  and  1972,  under¬ 
took  conduct  to  “eliminate,  suppress  and 
destroy  competition  for  the  purpose  of 
maintaining  its  monopoly,”  Blecher  said. 
The  1972  date  was  selected  because  that 
was  the  year  in  which  IBM  last  attempted 
“to  do  in”  Calcomp,  he  explained. 

This  “nailed  the  lid  in  the  coffin  of  a 
company  which  until  then  had  been  a 
vigorous,  profitable  company,”  he  said. 

Calcomp  vs.  IBM: 
'Show  and  Tell’  Trial 

(Continued  from  Page  1 ) 
presentation,  showed  IBM  management 
contemplating  leaking  to  the  investment 
community  news  of  its  planned  370s  two 
years  before  their  introduction. 

The  purpose  of  such  action,  Blecher 
alleged,  would  be  to  help  dry  up  financ¬ 
ing  available  to  lessors. 

Because  the  jury  had  witnessed  Blech- 
er’s  version  of  this  document,  it  was  “just 
not  susceptible  to  later  coming  back  and 
correcting”  its  mistaken  impressions, 
Boies  argued. 

At  the  end  of  the  day  when  the  jury  was 
dismissed,  McNichols  talked  to  counsel 
and  spectators. 

For  the  record,  he  said  he  recognized 
that  opening  statements  in  this  case  “have 
gone  far  beyond  the  normal  scope  of 
opening  statements.” 

But  doing  so  has  done  far  more  to 
further  the  jury’s  understanding  of  the 
Case  than  proceeding  with  the  old 
“sterile”  type  of  opening  statements,  he 
added. 

After  IBM  attorney  Jack  Brown  de¬ 
scribed  what  some  would  consider  unethi¬ 
cal  although  not  illegal  activities  by  Cal¬ 
comp,  McNichols  remarked  the  “pot  and 
the  kettle  are  equally  discolored.” 

In  attempts  to  indicate  to  the  jury  how 
incriminating  internal  documents  from 
the  other  side  are,  both  Calcomp  and  IBM 
have  enlarged  reproductions  of  these 
papers,  in  addition  to  fancy  graphs. 

The  IBM  counsel  table  was  festooned 
with  a  large  pink  and  yellow  inflated 
duck  as  well  as  several  toys  and  other 
gadgets  which  represented  a  money-losing 
venture  by  Calcomp. 

During  his  discussion  of  Calcomp’s  at¬ 
tempts  to  obtain  and  copy  IBM’s  disk 
designs.  Brown  placed  before  the  jury 
two  spindles  from  a  3350  drive.  He  also 
gave  them  a  head  and  arm  from  the  drive 
and  showed  an  enlarged  version  of  that 
mechanism. 

Spectators  who  had  lined  up  at  8:30 
a.m.  to  procure  a  seat  on  uncomfortable 
wooden  benches  appreciated  the  repartee 
between  the  judge  and  lawyers  on  the 
subject  of  the  toys. 

Attorneys  for  both  sides  seem  acutely 
aware  the  case  could  proceed  to  appeals 
court.  In  replying  after  Boies’  objection 
about  his  use  of  documents,  Blechers 
stated  IBM  intends  to  fight  the  admission 
of  evidence  document  by  document  since 
it  expects  to  be  the  appellee  in  the  ap¬ 
peals  court. 

Blecher  compared  the  IBM  tactics  to 
Iwo  Jima.  “We’II  win,  but  it  will  be  one 
piece  of  real  estate  at  a  time. 

“This  is  the  same  kind  of  assault  IBM 
has  waged  on  Edelstein,”  he  said,  refer¬ 
ring  to  the  judge  in  the  New  York  trial. 


Calcomp  is  charging  IBM  attempted 
and/or  succeeded  in  its  monopolization 
plans  for  the  industries  of  general-purpose 
systems,  disk  drives  and  disk  drives  at¬ 
tachable  to  IBM  360s  and  370s. 

Blecher  used  the  analogy  of  a  gun  turret 
that  could  turn  and  lash  out  at  different 
areas  IBM  saw  as  threatening. 

Why  the  three  areas?  Partially  to  show 
IBM  had  the  capacity  to  trade  off  profits 
from  one  area  to  another  when  it  decided 
to  focus  its  turret,  he  said. 

For  example,  Blecher  said  he  will  il¬ 
lustrate  through  IBM  documents  that 
IBM  decided  to  take  low  profit  margins 
on  certain  CPUs  it  would  market  for 
prestige  reasons  while  recouping  much  of 
this  low  profit  margin  through  high  pe¬ 
ripheral  charges. 

When  the  number  of  IBM  mainframe 
competitors  had  been  reduced,  IBM  then 
focused  on  the  plug-compatible  manufac¬ 
turers  such  as  Calcomp,  he  said. 


Again  through  IBM  documents,  Blecher 
said  he  intends  to  prove  to  the  jury  that 
IBM  used  this  procedure  in  reverse,  cut¬ 
ting  prices  by  repackaging  its  2314  drives 
as  2319M. 

IBM  then  initiated  its  Fixed  Term  Plan 
(FTP)  which  offered  users  at  least  a  16% 
savings  over  two  years  --  hut  a  month 
later,  it  raised  CPU  prices  to  make  the 
FTP  costs  to  IBM  a  wash  item,  Blecher 
said. 

After  focusing  on  IBM’s  and  others’ 
views  of  the  corporation’s  market  share  in 
the  general-purpose  systems  industry,  the 
Calcomp  case  will  look  at  IBM’s  actions 
in  the  systems  area,  Blecher  said. 

The  attorney  showed  the  jury  various 
IBM  documents  indicating  IBM  had  over 
70%  of  the  general-purpose  market  be¬ 
tween  1964  and  1969. 

In  the  scientific  area,  Blecher’s  thesis 
that  IBM  did  not  maintain  its  monopoly 
solely  through  superior  products  is  sup¬ 


ported  by  documents  that  show  IBM 
machines  were  “outpriced  and  outper¬ 
formed,”  according  to  Blecher. 

The  Calcomp  case  will  then  focus  on 
IBM’s  attitude  toward  and  reaction  to  the 
leasing  industry,  which  it  came  to  regard 
as  a  competitor,  not  a  customer. 

Leasing  Industry  Strategy 

IBM  deliberately  calculated  its  multi¬ 
pliers,  or  the  number  of  months’  rent, 
that  equal  the  purchase  price,  in  order  to 
“knock  lessors  out,”  Blecher  stated. 

The  company  also  deliberately  brought 
out  the  370/155  and  165  “with  the 
knowledge  these  would  be  withdrawn  in 
18  months,  leaving  lessors  with  an  inven¬ 
tory  of  obsolete  machines,”  he  charged. 

Lastly,  the  prosecution  will  focus  on 
actions  in  the  plug-compatible  industry, 
an  issue  with  which  Calcomp  is  personally 
concerned  and  for  which  it  claims  dam¬ 
ages. 


ADR  SOFTWARE 

REDUCES  PEPSI-COLA  DP  EFFORT 


Pepsi-Cola’s  computer  operation  plays  a  big  part 
in  ensuring  that  Pepsi-Cola  drinkers  everywhere 
have  abundant  supplies  of  their  favorite  beverage. 
Over  200,000  man-hours  are  invested  each  year 
in  software  system  development,  documentation, 
management,  and  use.  It’s  no  wonder  that 
Pepsi-Cola  looks  upon  its  program  library  as  an 
important  asset  to  be  protected  and  made  more 
efficient  in  every  possible  way.  And  software 
products  from  Applied  Data  Research  are  an 
important  part  of  that  effort. 

Pepsi-Cola  Uses  MetaCOBOL® 
in  Many  Ways  to  Improve  Efficiency. 

MetaCOBOL  was  initially  used  for  converting 
programs  from  DOS  to  OS.  One  of  the  first  tasks 
was  to  convert  the  45-program  National  Accounts 
System.  The  conversion  was  complete  in  just  a 
couple  of  weeks  — a  99%  conversion  that  required 
only  a  very  few  additional  macros  to  meet  special 
requirements.  According  to  Pepsi-Cola’s  programming 
staff,  their  effort  was  four  times  less  than  what 
they  had  estimated  with  their  old  conversion 
methodology.  MetaCOBOL  was  immediately  pro¬ 
ductive  and  almost  paid  for  itself  on  that  first  job. 

Pepsi-Cola  has  found  a  growing  number  of  uses 
for  both  MetaCOBOL  and  the  many  MetaCOBOL 
facilities.  Data  Division  Laundry  (DDL),  for  example, 
is  routinely  used  each  time  a  program  is  changed 
for  maintenance.  Pepsi-Cola  reports  that  DDL  cleans 
up  many  of  the  things  a  programmer  may  forget 
to  do,  such  as  placing  signs  on  Numeric  Picture 
items  and  specifying  Object-Computer  as  IBM-370 
rather  than  IBM-360  to  take  advantage  of  the 
more  efficient  370  instruction  set. 

MetaCOBOL’s  Run-Time  Debugging  Aid  (RDA) 
Saves  Time  and  Improves  Morale,  Particularly 
with  Junior  Programmers. 

Junior  programmers  are  encouraged  to  debug  at 
the  source  language  level  rather  than  depending  on 
their  ability  to  take  apart  a  dump.  By  using  RDA,  they 
find  that  they  have  a  tool  that  has  left  them  with 
confidence  that  they  can  always  identify  where  the 
problem  is.  And  Pepsi-Cola’s  DP  staff  thinks 
that’s  a  great  thing  for  a  new  programmer  to  have. 


The  LIBRARIAN®  From  ADR  Maintains 
Central  Control  Over  the  Use  and  Modification 
of  All  Programs. 

The  LIBRARIAN  was  initially  installed  4  years  ago 
to  simplify  and  control  program  update  procedures. 
It  is  now  a  fundamental  tool  used  to  maintain 
central  control  over  the  use  and  modification  of 
all  programs.  The  use  of  The  LIBRARIAN  reduced 
the  chances  of  program  status  confusion  and  the 
possibility  of  lost  card  decks.  Its  facilities  for 
source  program  maintenance,  control,  and  security 
have  made  strict  accountability  an  almost 
automatic  daily  process. 

Each  ADR  product  is  not  just  a  program  but  a  com¬ 
plete  package  with  full  documentation  and  on-site 
support.  ADR  is  the  only  software  company  with  50 
branch  offices  and  representatives  in  31  countries  — 
each  staffed  with  ADR-trained  technicians. 


For  more  information  on  what  ADR  software  can  do  for  you,  call  or  write 

^APPLIED  DATA  RESEARCH 

SOFTWARE  PRODUCTS  DIVISION 

Route  206  Center,  Princeton,  N.J.  08540,  Phone:  609-924-9100. 

ADR  software  products:  in  use  at  over  5000  installations  worldwide. 

U.S.  offices  in  Boston  (617)  245-9540,  Chicago  (312)  694-2244,  Cleveland  (216)  228-0880,  Houston  (713)  526-3188,  Los  Angeles  (213)  826-5527, 

New  York  (212)  986-4050,  Princeton  (609)  924-9100,  Washington  (703)  281-2011. 

Foreign  offices  in  Australia,  Austria,  Belgium,  Brazil,  Canada,  Denmark,  England,  Finland,  France,  Germany,  Hong  Kong,  Israel,  Italy,  Japan.  Korea,  Malaysia,  Mexico, 
Netherlands,  New  Zealand,  Norway,  Philippines,  Portugal,  Puerto  Rico,  Republic  of  South  Africa,  Singapore.  Spain,  Sweden.  Switzerland,  Taiwan,  Thailand,  Venezuela. 
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IBM  Enters  Mini  Arena  With  Series/1 


'  r  rm  .!  :r<i  'H  i  , 

eight  gcncral-piirpi ise  registers  per  level. 

F.it,  I'Ue.  won.!  aiiJ  douhle-wortl  ad¬ 
dressing  c.in  be  aeconimodated.  the 
spiikesnian  rmted.  I’ower  failure  detect 
and  autiim.ilK  restart  are  standard  fea- 
t  uies. 

Pie  I  t)  ehannel  can  operate  under  di- 

1 1  propratri  control  or  can  cycle-steal. 
Data  i.s  I  ran  si  erred  on  either  a  hyte  or 
uord  liasis  and  parity  checking  is  avail¬ 
able  on  a  l■'>  te  Irasis. 

Data  is  translerred  over  the  channel  at 
1.2M  bv'te/sec  inaximuin  for  the  Model  3 
and  l.tiM  byte/sec  nia.xiniurn  for  the 
Model  5.  IfiM  said. 

I  he  Series/ 1  comes  with  no  standard 

Catamore  Case  Takes 
Unusual  Appeals  Turn 

BOSTON  In  an  unusual  move,  the 
hirst  Oircuit  Court  of  Appeals  here  last 
week  ordered  IBM  to  provide  additional 
data  on  its  case  with  Catamore  enter¬ 
prises,  Inc.  before  issuing  a  ruling  on  the 
jewelry  manufacturer’s  petition  for  a  re¬ 
hearing  of  the  case. 

Sources  described  the  move  as 
“unusual,”  adding  that  if  the  court  is 
about  to  reverse  itself,  this  would  prob¬ 
ably  be  a  logical  step  in  that  process.  No 
one  around  the  court  could  remember 
such  a  request  being  made  before. 

harlier,  the  appeals  court  had  over¬ 
turned  a  lower  court  decision  awarding 
Catamore  .SI  1.4  million  in  damages, 
holding  that  Catamore  had  waited  too 
long  to  file  its  case  against  IBM  and  the 
jury  in  the  original  trial  had  not  speci¬ 
fically  found  IBM  guilty  of  fraud. 

Catamore  is  now  seeking  to  have  the 
appeals  court  rehear  that  decision.  If  the 
appeals  court  does  not  rehear  the  case,  it 
has  ordered  a  new  trial  for  the  case  at  the 
district  court  level. 

In  a  statement,  Thomas  K.  Christo,  at¬ 
torney  for  Catamore,  said,  “We’re  very 
encouraged  by  the  court’s  action  and  are 
looking  forward  to  a  new  appellate  opin¬ 
ion. 

Correction 

The  Burroughs  Corp.  B1800  series  pro¬ 
vides  40'’C  not  40  times,  more  through¬ 
put  than  its  B1700  predecessor  [CW, 
Nov.  151. 


higher  level  programming  language.  Oper¬ 
ating  system  software  provided  at  no 
charge  consists  of  Stand-.Alone  Utilities 
(formerly  known  as  the  System  Control 
I’rogram). 

The  Stand-Alone  Utilities  include  mod¬ 
ules  to  prepare  and  service  disk  and  disk¬ 
ette  devices,  IBM  said. 

Software  not  included  but  available  is 
Control  I’rogram  Support,  a  set  of  object 
modules  which  provide  task  management 
and  DP  I/O  support.  IPL  loaders  for  both 
the  disk  and  diskette  are  provided.  This 
product  costs  $1  5.50/mo  on  a  24-month, 
paid-up  license  basis,  IBM  said. 

Also  available  is  a  Base  I’rogram  Prepara¬ 
tion  b'acility  (Bl’PP)  for  applications  pro¬ 
gram  development.  It  includes  a  text  edi¬ 
tor,  macro  assembler  and  linkage  editor 
and  costs  S90/mo  on  a  24-month,  paid-up 
lease. 

With  the  BPPF,  “theoretically  any 
higher  level  language  can  be  programmed, 
provided  the  user  generates  his  own  com¬ 
piler,”  the  spokesman  noted. 

If  a  Series/ 1  CPU  is  sold  by  a  user  after 
the  24-month  period,  the  new  user  will 
have  to  pay  to  relicense  the  software,  he 
indicated. 

An  optional  I/O  expansion  unit  for  the 
Series/ 1,  including  a  power  supply,  pro¬ 
vides  space  for  up  to  14  additional  fea¬ 
ture  attachment  cards. 

Communications  can  be  handled  on  the 
Series/1  via  asynchronous,  binary 
synchronous,  or  Synchronous  Data  Link 
Control  (SDLC)  single-line  control  at 
9,600  bit/sec  maximum;  high-speed  bi¬ 
nary  synchronous  single-line  control  at  56 
kbit/sec  maximum;  or  asynchronous  and 
binary  synchronous  four-  or  eight-line 
control  at  9,600  bit/sec  maximum,  IBM 
said. 

The  Series/ 1  CPUs  can  communicate 
with  IBM  360/370S,  IBM  3s  or  each 
other  under  SDLC,  the  spokesman  noted. 

The  floating-point  processor  option  for 
the  system  allows  both  single-  and  dou¬ 
ble-precision  arithmetic  using  30  addi¬ 
tional  instructions  and  four  64-bit  regis¬ 
ters,  IBM  said. 

Another  optional  feature  is  the  Model 
4964  diskette  unit  featuring  IBM’s 
double-sided  floppy  disk.  The  microproc¬ 
essor-controlled  unit,  which  is  capable  of 
reading  and  writing  on  both  sides  of  a 
diskette,  can  contain  492K-  to  606K  bytes 
of  storage  depending  on  the  sector  size 
chosen. 


Data  formats  of  1 28-,  256-  and  512 
bytes  per  sector  can  be  accommodated. 
The  average  data  rate  is  31.2  kbyte/sec, 
the  firm  said. 

.A  Model  4962  9.3M-byte  disk  storage 
module  with  two  movable  data  heads  and 
303  track/head  is  another  optional  fea¬ 
ture  for  the  Series/ 1 .  Average  access  time 
is  40  msec  with  an  average  access  time  of 
10.1  msec. 

A  fixed-head  option  adds  another  1  20K 
bytes  of  storage  capacity,  the  spokesman 
said.  A  combined  diskette  and  disk  unit  is 
also  available. 

A  sensor  I/O  unit,  also  optional,  can  be 
mounted  in  half  of  the  standard  rack.  It 
includes  power  supply,  terminator  card 
and  slots  for  eight  sensor  I/O  feature 
cards.  The  cards  are  of  standard  size,  IBM 
emphasized,  to  facilitate  the  attachment 
of  standard  sensor  I/O  devices. 

Additional  optional  features  include  the 
Model  4974  serial  printer,  a  120  char. /sec 
bidirectional  tabletop  matrix  printer  with 
a  64-character  set,  a  CRT  with  a  24-Line 
by  80-character  display  and  a  66-key 
keyboard  with  a  battery  backup  unit. 


(Continued  from  Page  I ) 
follow,  he  explained. 

Shortly  after  writing  Probe,  Ryan  was 
“dismissed”  from  the  Browns  and  went 
to  play  for  the  Redskins.  In  Washington 
he  encountered  Vince  Lombardi,  who 
was  excited  about  Probe’s  possibilities. 

The  system  was  developed  and  success¬ 
fully  marketed,  Ryan  recalled.  It  ran  on  a 
central  computer  based  in  Cleveland  and 
was  used  jointly  by  the  Giants  and  the 
Redskins  --  except  when  they  played 
each  other,  he  said. 

In  1971,  these  two  teams  won  five 
games  and  lost  23.  Both  coaches  were 
fired  and  “Oro-Probe,”  as  the  program 
was  then  called,  was  canned,  Ryan  said. 

Two  things  were  wrong  with  Probe,  its 
author  stated.  Before  the  program,  the 
coaches  enjoyed  the  freedom  of  using 
their  own  intuition.  The  computer  system 
forced  them  into  a  rigorous  method  to 
which  they  weren’t  accustomed. 

Probe  took  human  judgment  out  of 
planning  strategy.  Ryan  concluded  he 
really  couldn’t  put  this  human  activity 
into  a  machine. 

The  eight  computer  systems  in  the  legis¬ 
lative  branch  of  the  Federal  government 
either  substitute  for  or  complement  a 
routine  procedure,  Ryan  said.  None  of 
these  systems  have  applications  that  re¬ 


AT&T  Antitrust  Trial 
Gets  Rolling  Again 

WASHINGTON,  D.C.  -  After  debat¬ 
ing  the  question  for  nearly  two  years, 
a  federal  judge  here  has  decided  he  and 
his  court  do  have  the  authority  and 
responsibility  to  hear  the  U.S.  govern¬ 
ment’s  antitrust  suit  against  AT&T. 

Judge  Joseph  C.  Waddy  ruled  from 
the  bench  last  week  that  the  U.S. 
District  Court  for  the  District  of 
Columbia,  not  the  Federal  Communi¬ 
cations  Commission  (FCC),  has  juris¬ 
diction  over  U.S.  vs.  AT&T. 

First  raised  by  AT&T  in  February 
1975,  the  question  of  whether  the 
federal  court  or  the  FCC  should  hear 
the  government’s  complaint  against 
the  telephone  company  caused  Waddy 
to  stop  all  document  exchanges  and 
interviews  with  prospective  witnesses 
by  the  parties. 

The  judge’s  decision  on  Nov.  16 
means  the  Justice  Department  and 
AT&T  can  move  on  with  their  dis¬ 
covery  procedure. 


place  human  judgment. 

Carl  Hammer,  who  has  been  involved  in 
electronic  computing  since  it  began,  pre¬ 
sented  a  somewhat  different  view. 

“It  took  man  thousands  of  years  to 
shake  off  physical  labor,”  Hammer  said. 
“Now  we  must  learn  to  let  machines  do 
our  mental  drudgery  for  us;  we  must 
become  a  knowledge  society.” 

The  IM  chip  is  coming,  he  predicted, 
and  with  it  a  kind  of  “artificial  intelli¬ 
gence”  including  computer  voice  input. 

“Today,  we  communicate  with  the  com¬ 
puter  through  our  fingers,”  he  said,  point¬ 
ing  out  the  inefficiencies  —  not  to  men¬ 
tion  the  errors  —  involved  in  this  process. 

“With  IM  chips,  we’ll  be  able  to  go  to 
computer  voice  input,”  Hammer  said, 
adding  “selective  speech  recognition  is 
going  on  now,  but  it  won’t  be  practical 
until  we  have  a  lOOK  chip  or  better. 

Computer  voice  input  will  be  followed 
by  true  voice  recognition  represented  by 
going  from  voice  into  print.  Chips  with 
lOM  capacities  will  permit  language  trans¬ 
lation  -  from  print  to  print.  Chips  with 
lOOM  capacities  will  allow  voice-to-voice 
language  translation,  thus  putting  all  the 
United  Nations  translators  out  of  busi¬ 
ness,  Hammer  said. 


Learn  How  You 
Can  Meet  the  Challenges  of 
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TWO  New  Ttends  In  Computer  Development! 


C.A.C.I. 


Presents  .... 

TWO  NEW  SEMINARS  FOR  MANAGERS 

•  PRIVACY/SECURITY  LEGISLATION:  NOV  30-DEC  1 
How  You  Can  Plan  Now  to  Conform  to  New  Laws  Affecting 
Your  Information  Systems. 

•  DATABASE  OVERVIEW:  DEC  2-3 

A  (tianager's  Overview  of  Database  Systems;  Planning,  Imple¬ 
mentation  and  Maintenance. 

TWO  NEW  TECHNICAL  SEMINARS 

•  DATABASE  DESIGN:  DEC  7  9 

A  Package  Independent  Study  of  Database  Structures,  Con¬ 
cepts,  and  Applicable  Techniques  to  Meet  Your  Require¬ 
ments. 

•  DATABASE  ANALYSIS:  Dec  14  16 

A  Technical  Walk  Through  Today's  Package  Wonderland: 
Curient  and  New  Packages  Evaluated. 

WHERE:  Washington  D.C.  ■  Hay  Adams  Hotel 
800  16th  Street,  N.W.,  Washington,  D.C.  20006 
Fees:  $325  each  for  the  two  day  management  seminars 
S450  each  for  the  three  day  technical  seminars 
(fees  include  luncheons  and  all  materials) 

To  Register  Call  Marge  Melore 
CACI,  INC  COMMERCIAL 
75  Rockefeller  Plaza,  New  York,  N  Y.  10019 
(212)  541-6240 
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The  1401  is  long  dead  but  lots  of  360/370  users  are  still 
struggling  with  retread  1401  software. 

How  to  spot  a  retread?  Easy  ...  a  half-astute  system  design, 
50,  60,  100  small  programs,  time  wasting  multiple  read/writes, 
no  real  EEO,  or  ERISA  capabilities  .  .  . 

If  you  are  struggling  with  a  retread,  all  is  not  lost  .  .  .  call  Joe 
Nestor  (617)  851-4111,  Wang  Laboratories,  Inc.,  Lowell,  MA 
01851.  In  California,  call  Carl  Tarascio  (714)  631-0138. 
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Urged  to  Monoqe  Tethno/ogy's  Destiny 

Software  People:  Keepers  of  Man-Machine  Interface 


By  Edith  Holmes 

Of  the  CW  Staff 

ALEXANDRIA,  Va.  -  “It  is  up  to  you, 
the  programmers  and  analysts,  to  serve  as 
the  interpreters  between  the  human  being 
and  the  machine,”  Rep.  Charles  Rose  told 
the  annual  conference  of  the  Association 
of  Computer  Programmers  and  Analysts 
(Acpa)  here  recently. 

“The  software  challenges  are  not  with 
technique  but  with  content,  and  the  real 
pressures  that  face  the  whole  industry  in 
the  future  will  center  not  on  mechanical 
and  technological  fantasies  but  on  design¬ 
ing  software  to  meet  the  needs  of  the 
users,”  the  North  Carolina  Democrat  said 
in  his  keynote  address  to  Acpa’s  sixth 
annual  meeting. 

Comparing  the  technology  of  the  com¬ 
puter  and  communications  industry  to  a 
train  moving  forward  at  increasingly  un- 
comprehensible  speeds.  Rose  urged  his 
listeners  to  manage  destiny,  “to  take 
charge  of  the  train.” 

Rose,  who  chairs  the  Ad  Hoc  Computer 
Subcommittee  of  the  Committee  on 
House  Administration  in  the  U.S.  House 
of  Representatives,  drew  his  analogy  from 
a  story  about  Supreme  Court  Justice  Oli¬ 
ver  Wendell  Holmes  who,  at  age  88, 
found  himself  on  a  train  and  unable  to 
find  his  ticket. 

Recognizing  the  jurist  as  he  searched 
unsuccessfully  through  his  coat  pockets, 
the  conductor  told  Holmes  not  to  worry. 
He  would  probably  find  the  ticket  later, 
and  the  Pennsylvania  Railroad  could  cer¬ 
tainly  trust  him  to  mail  it  in,  the  conduc¬ 
tor  said. 

The  congressman  said  Holmes  then 
looked  up  at  the  conductor  with  some 
irritation  and  said,  “My  dear  man,  that  is 
not  the  problem  at  all.  The  problem  is 
not  where  my  ticket  is.  The  problem  is, 
where  am  I  going?” 

Technology  Train 

“We  are  on  a  technological  path,  a  train 
if  you  like;  we  have  been  given  the  right 
to  passage;  and  we  are  speeding  forward. 
Suddenly,  when  it  comes  time  to  turn  in 
our  technological  ticket  to  get  off  the 
technological  train,  we  don’t  know  where 
it  is,”  Rose  said. 

“And  what  is  worse,  we  have  become  so 
programmed  to  follow  directions  and 
punch  time  clocks  that  we  have  forgotten 
where  we  are  going.” 

How  fast  is  the  train  going?  Advances  in 
computer-assisted  instruction  and  medical 
diagnosis  by  computer  and  the  possibili¬ 
ties  presented  by  voice-sensitive  type¬ 
writers  and  complete  home  telecommuni¬ 
cations  systems  give  some  idea  of  the 
speed  with  which  technology  is  moving 
forward,  the  congressman  suggested. 

Software  people  —  not  hardware  peo¬ 
ple  —  should  have  charge  of  the  human 
interface,  in  Rose’s  view. 

“The  inventors  of  hardware  and  the 
entrepreneurs  who  sell  it  have  unbounded 
enthusiasm  for  the  future,  for  they 
clearly  see  that  anything  is  technically 
possible  and  they  are  rushing  forward  to 
invent  it,”  he  said. 

“Unlike  Justice  Holmes  and  many  of  us, 
they  have  their  keypunched  tickets  firmly 
in  hand;  some  of  them  have  even  laid  the 
railroad  track  and  built  the  train;  and 
they  know  exactly  where  they  are  going. 

“Hardware  people  love  hardware.  But 
sometimes  software  folks  wonder  if  they 
love  people,”  Rose  continued. 

Software  is  the  key  to  using  technology 
creatively,  the  congressman  said. 

“Justice  Holmes  had  a  ticket  with  the 
name  of  the  city  printed  on  it.  He  had  a 
program,  a  direction.  Without  it,  the  train 
was  useless  to  him.  It  was,  in  fact,  an 
obstruction.  He  was  lost  without  the  soft¬ 
ware,”  Rose  said. 

In  part  because  the  development  of 
software  packages  involves  people  rather 


than  machines,  the  attendant  policy  is¬ 
sues  that  must  be  considered  by  the 
courts  and  in  Congress  are  complex.  Rose 
stated.  Two  areas  being  addressed  in  both 
these  places  now  are  copyrights  and  pri¬ 
vacy,  he  added. 

Rose  questioned  in  particular  whether 
industry  should  have  the  right  to  take 
public-paid-for  information  and  process  it 
into  private  software  packages,  copyright 
it  and  sell  it  back  to  the  government. 

“On  the  other  hand,  when  a  profes¬ 
sional  programmer  initiates  a  package  of 
information  which  is  innovative  and  use¬ 
ful,  combining  various  aspects  of  software 
technology  such  as  indexing  and  abstract¬ 
ing,  it  does  seem  fair  to  reward  that 
individual  with  a  copyright,”  he  noted. 

While  the  congressman  said  he  did  not 
know  how  the  questions  of  copyrights  for 


software  or  of  software  patentability  will 
be  resolved,  he  expects  the  new  copyright 
laws  being  written  in  Congress  and  future 
court  rulings  on  software  patents  to  deal 

CW 

At  Acpa 

with  these  problems  —  and  quite  possibly 
in  the  industry’s  favor. 

Rose  noted  everyone  in  the  audience 
knew  of  the  abounding  dangers  concern¬ 
ing  privacy.  Attempts  to  protect  privacy 
are  fallible,  he  said. 

But  “if  we  are  ethical  about  the  kinds  of 
information. we  put  into  data  bases,  and  if 
we  are  careful  to  include  only  the  essen¬ 


tials  about  individual  lives,  we  may  find 
we  do  not  need  lo  worry  so  much  about 
protection,”  he  said. 

Finally,  Rose  urged  his  listeners  to  fol¬ 
low  all  congressional  attempts  to  set 
policy  in  connection  with  the  industry. 
“We  make  mistakes  and  misjudgments. 
We  are  ordinary  citizens  like  the  rest  of 
you  and  these  new  inventions  are  taking 
us  into  a  world  we  do  not  understand 
either.  We  are  doing  the  best  we  can  with 
what  we  know  and  what  others  tell  us,” 
he  reminded  them. 

The  congressman  suggested  the  pro¬ 
grammers  and  analysts  begin  their  cover¬ 
age  of  activities  on  Capitol  Hill  by  follow¬ 
ing  hearings  on  the  various  “Bell  Bills” 
being  held  by  the  House  Subcommittee 
on  Communications,  chaired  by  Lionel 
Van  Deerlin  of  California. 
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Take  any  multi¬ 
part  business  form- 
bottom  glued  or  unglued  - 
drop  it  into  our  front  forms 
insertion  device.  At  the  touch  of 
a  button,  your  form  will  feed  automati¬ 
cally.  That’s  it.  No  alignment  problems.  No 
fonns  separation  or  tearing.  And  because  it’s 
power-driven,  it  increases  operator 
throughput. 
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Yes.  I  want  the  termincd  that  can  handle  my  forms. 

Name _ Title  - 

Company  _ 

Address  _ 

City _ 


.  Phone  . 


.  State 


Zip 


Randolph  FWk  West,  Route  10  &  Eiroery  Avenue 
Randolph,  NJ  07801  201366-5550  TWX  710-987-7913 
Overseas,  call:  44895-52441  Uxbridge,  UK 

887-1000  Sydney,  Australia 

416-677-8990  Mississauga,  Ontario,  Canada 


Estimated  No.  of  Units  _ 

Interested  in  handling;  □  ledger  cards  □  multipart  forms 
□  multipart  continuous  forms  □  automatic  feeding  and  stacking 
documents  and  certificates  □  independent  journaling  cind  forms 
printing  □  alternate  type  fonts  (Specify)  _ 
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Cost-Control  System  Suggested 
To  Involve  Entire  Firm  In  DP 


By  Don  Leavitt 
Of  the  CW  Staff 

ATLAN'I'A  Because  the  effective  use 
of  DP  resources  hinges  on  the  involve¬ 
ment  of  all  affected  groups  within  a 
corporation,  a  coherent  system  of  cost 
control  may  be  the  mechanism  to  provide 
that  involvement,  according  to  a  con¬ 
sultant  for  .Arthur  Young  and  Co. 

Corporate,  operating  division  and  com¬ 
puter  center  management  each  have  opin¬ 
ions  of  what  constitutes  DP  “perform¬ 
ance”  and  each  can  be  motivated  to 
contribute  to  that  performance,  William 
Sherer  told  a  Computer  Measurement 
Group  (CMG)  session  here  last  week. 

Cost  information  per  activity  is  a  “com¬ 
mon  denominator”  understandable  to  all 
parties  impacted  by  DP;  a  system  that  en¬ 
compasses  expenses,  system  activities  and 


Behind  every  terminal 
you  buy  from  us... 

there's  a  great  group 
of  people  you  can  call 
when  you  need  them! 


Our  representatives  want  to  make  sales,  but 
they  want  to  make  happy  customers,  too.  So 
they  (jo  everything  possible  to  assure  you’re 
getting  terminals  that  are  compatible  with  your 
system.  What's  more,  they  don’t  disappear  after 
the  sale.  You  can  depend  on  CPC  people  to 
provide  the  back-up  you  need  for  maintenance 
and  service  on  any  make  terminal  we  sell  you. 

For  a  fast  response  from  anywhere  . . .  call  us 
toll  free  at  1-800-243-9280. 
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planned  personnel  and  machine  changes 
miglU  well  bridge  the  communications 
gap  that  often  exists  between  these 
groups,  he  added. 

To  be  effective,  however,  the  cost-con¬ 
trol  system  must  be  designed  around  the 
needs  of  the  groups  involved,  he  warned. 

CW 

At  CMG 

Senior  management  is  responsible  for 
deciding  what  functions  have  DP  poten¬ 
tial  and  for  keeping  the  computer  center 
activities  in  balance  with  efforts  of  the 
rest  of  the  organization,  Sherer  reminded 
the  group. 

But  it  is  departmental  or  division  man¬ 
agers  who  have  responsibility  for  the  final 
output  of  the  information  from  the  com¬ 
puter  center,  he  said,  adding  responsi¬ 
bility  in  this  instance  is  defined  not  in  the 
technical  sense  of  efficient  operations  per 
se  but  in  the  general  sense  of  cost  per  job 
performance. 

The  operational  manager  is  in  the  best 
position  to  judge  the  computer-generated 
output  and  its  value  to  his  own  area,  but 
there  are  subjective  factors  that  influence 
the  thinking  of  many  of  the  managers  at 
this  level,  Sherer  said. 

The  manager  has  to  be  concerned  about 
the  service  level  —  the  turnaround  or  re¬ 
sponse  time  —  he  can  get  from  the  data 
center.  But  the  tuning  done  by  the  DP 
technicians  is  invisible  to  him. 

In  much  the  same  way,  concern  for 
reliability  of  results  is  natural,  but  this  is 
out  of  the  control  of  the  operational 
manager,  he  added. 

The  computer  center  management  is 
much  closer  to  the  specific  work  than  the 
other  groups.  A  cost-control  system 
would  reveal  the  real  costs  of  current 
projects,  applications  development  work 
and  even  some  possible  configuration 
changes,  Sherer  noted. 

There  are  four  components  in  an  activ¬ 
ity-costing  system,  he  went  on.  The  de¬ 
finition  of  each  responsibility  center  is 
one  of  those  components  and  there  are 
no  hard  and  fast  rules  for  deciding  which 
portions  of  DP  activity  need  to  be  set  up 
as  such  centers. 

But,  he  said,  there  are  three  broad  cate¬ 
gories  of  work  that  can  be  subdivided 
into  unique  responsibility  centers.  “Rou¬ 
tine”  labor  works  with  data  entry,  proc¬ 
essing  and  output  functions,  while  “non¬ 
routine”  labor  encompasses  the  profes¬ 
sional  DP  staff.  The  third  category  covers 
the  work  done  by  the  equipment  itself, 
Sherer  explained. 

Once  the  centers  are  identified,  the  next 
step  in  the  development  of  a  cost-control 
system  is  the  association  of  costs  with  the 
activities  within  the  centers,  he  said. 
Costs  are  either  direct  or  indirect,  he 
noted,  and  assignments  can  become  con¬ 
fused  when  a  particular  user  has  dedi¬ 
cated  resources. 

Measuring  activities’  performance  pro¬ 
vides  an  indication  of  how  much  work 
was  done  by  each  responsibility  center. 
Many  of  the  activities  are  easily  definable 
and  measurable,  but  others  —  particularly 
those  done  by  the  nonroutine  labor 
force  —  are  less  clear,  he  acknowledged. 

But,  one  way  or  another,  they  can 
finally  be  isolated  and  computed,  he  said. 

The  final  piece  of  the  puzzle  leading  to 
a  coherent  cost-control  system  is  setting 
rates  for  the  various  activities.  Sherer 
reminded  the  CMG  session  that  systems 
might  be  built  around  either  actual  or 
standard  rates;  actual  rates  might  seem 
more  reasonable,  he  admitted,  but  stan¬ 
dard  rates  normally  lead  to  more  consis¬ 
tent  billings. 

That  tends  to  make  that  approach  more 
acceptable  to  the  end  user,  he  added. 
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Illinois  Inviting  Citizens  to  'Beat  Bunt  Rap  Sheets 


By  Catherine  Amst 
Of  the  CW  Staff 

CHICAGO  —  If  you  live  in  Illinois  and 
think  you’ve  gotten  a  bum  rap,  the  state’s 
Law  Enforcement  Commission  is  willing 
to  help  you  beat  it. 

Illinois  has  circulated  posters  and  bro¬ 
chures  telling  persons  with  arrest  records 
how  to  go  about  inspecting  and  if  neces¬ 
sary  correcting  both  the  computerized 
and  paper  criminal  history  files  kept  on 
them. 

Since  the  program  was  started  March 
15,  approximately  80  files  have  been 
requested  and  75  were  found  to  have 
errors,  according  to  Art  Loos,  systems 
superintendent  of  the  Illinois  Bureau  of 

Beleogured  Bill 

By  Nancy  French 
Of  the  CW  Staff 

BOSTON  —  A  bill  authorizing  $250,000 
for  the  next  phase  of  this  state’s  com¬ 
puterized  criminal  justice  information 
system  was  signed  by  Gov.  Michael  S. 
Dukakis  here  recently  after  a  year-long 
struggle  that  threatened  to  delay  the  proj¬ 
ect  indefinitely. 

The  bill  was  originally  proposed  as  an 
appropriation  to  match  federal  Law  En¬ 
forcement  Assistance  Administration 
(LEAA)  funds  on  a  90%-10%  basis. 

The  measure  was  defeated  by  this  state’s 
cost-conscious  legislature,  but  after  Du¬ 
kakis  and  Attorney  General  Frank  Bellot- 
ti  got  behind  it  and  the  system  was 
thoroughly  explained  to  the  legislators,  it 
was  passed,  according  to  Frank  Keefe, 
systems  engineering  director  for  the  Mass¬ 
achusetts  Committee  on  Criminal  Justice. 


Identification. 

To  check  an  arrest  record,  a  person 
must  identify  himself  at  any  police  sta¬ 
tion  or  sheriff’s  office  and  fill  out  a 
“Request  for  Access  and  Review.”  A  fee 
of  not  more  than  $10  can  be  charged  for 
processing  the  request. 

Challenges  on  Errors 

Within  six  weeks,  written  notice  of  an 
appointment  for  inspection  of  records  is 
sent,  and  the  person  returns  to  inspect 
the  record.  If  any  errors  are  found,  the 
individual  can  file  a  “Record  Challenge.” 

If  the  apphcation  is  denied,  an  adminis¬ 
trative  review  can  be  requested.  If  still 
not  satisfied  after  this  procedure,  an  in¬ 


dividual  can  file  an  administrative  appeal 
with  the  Illinois  Criminal  Justice  Informa¬ 
tion  Systems  Council.  The  council’s  deci¬ 
sion  is  final  unless  a  civil  suit  is  filed. 

Statewide  Terminals 

The  Bureau  of  Identification  maintains 
1.8  million  records  on  100,000  people  in 
its  criminal  justice  information  system. 
Records  are  corrected  and  updated 
through  any  one  of  32  Incoterm  termi¬ 
nals  located  in  police  stations  throughout 
the  state,  Loos  said. 

At  the  end  of  October,  the  state  began 
systematically  purging  from  its  fries  all 
records  on  people  70  years  or  older  who 
have  not  had  an  arrest  in  10  years;  this 


procedure  will  take  about  three  weeks,  he 
said. 


for  Mass.  Justice  System  Signed 

subcontractor  in  the  project,”  he  added,  running  with  acceptance  tests  completed 
The  system  is  expected  to  be  up  and  within  about  18  months,  he  said. 


Charity 

begins  at  home. 


Specific  Costs  Cited 

The  bill  approved  by  the  legislature 
provides  a  very  specific  appropriation  to 
be  paid  out  of  the  capital  outlay  bud¬ 
get  —  a  measure  legislators  were  able  to 
come  to  grips  with,  Keefe  said.  It  allo¬ 
cates  state  funds  for  50%  of  the  cost  of 
new  work  at  the  computer  site  and  10% 
for  renovation,  he  explained,  and  con¬ 
tains  actual  bid  information  provided  by 
contractors. 

Despite  the  setback  that  threatened  to 
kill  the  project,  conversion  of  criminal 
records  never  was  discontinued,  Keefe 
said,  although  he  was  unable  to  estimate 
what  percentage  of  the  records  have  been 
converted  to  date. 

Effective  Half  the  Time 

He  did  say,  however,  that  when  the 
criminal  records  data  base  goes  up  it  will 
be  able  to  respond  to  about  50%  of  the 
inquiries  poUce  will  make.  Within  two  or 
three  years,  that  percentage  will  edge  up 
to  80%  or  90%,  he  added. 

“It’s  been  a  hair-pulling,  teeth-pulhng 
type  of  effort”  —  not  because  people  ob¬ 
jected  to  the  concept,  but  rather  because 
of  a  problem  with  constitutional  separa¬ 
tion  of  powers  between  the  state’s  three 
branches  of  government,  he  explained. 

The  problem  goes  back  to  a  ruling  by 
the  state’s  Supreme  Judicial  Court  which 
stated  that  any  management  data  fur¬ 
nished  by  the  courts  could  not  go  to  an 
executive  agency  to  be  manipulated,  he 
said. 

While  about  48  of  the  50  states  main¬ 
tain  criminal  justice  information  within 
the  executive  branch,  Massachusetts  crim¬ 
inal  records  reside  in  the  judicial  branch. 

After  a  statement  of  understanding  was 
drawn  up  between  the  executive  and  judi¬ 
cial  branches  that  defined  how  the  data 
would  be  used  and  described  how  the 
Probation  Central  File  was  to  be  auto¬ 
mated,  the  project  began  to  move  for- 
-  ward. 

The  criminal  justice  system  is  still  a  long 
way  from  completion,  Keefe  said.  The 
$250,000  appropriation  “will  give  us 
somewhere  to  put  the  Burroughs  B-6700 
system  while  programming  work  is  com¬ 
pleted  by  Data  Architects,  Burroughs’ 


You're  giving  expensive  machine  time  away  — 
plus  core,  disk  space,  I/O  resources  and 
throughput  —  if  you  still  use  the  sort  that 
generally  comes  with  your  360/370  computer. 

All  those  system  resources  cost  lots  of 
money  —  money  your  company  can  use  just  as  well 
as  the  hardware  manufacturer,  maybe  better. 

Charity  begins  at  home  —  and  that  explains 
why  every  month  more  than  100  new  users 
around  the  world  install  CA-SORT. 

Our  sort  package  will  save  you  large 
chunks  of  machine 
time  and  I/O  resources. 

Disk  space,  too  —  up 
to  a  whopping  50%. 


It'll  optimize  your  system  utilization,  give 
your  other  programs  a  chance  to  run.  That 
means  greater  throughput  and  that  means  still 
more  savings. 

The  busier  your  computer  becomes,  the 
more  you  need  CA-SORT.  Let  us  prove  it. 
You're  cordially  invited  to  try  CA-SORT  without 
obligation. 

We'll  install  it  in  10  minutes,  less  if  you’re  on 
DOS.  No  fuss  —  no  interruptions.  Designed  for 
DOS,  OS,  DOS/'VS  and  OS/VS  systems.  Start 
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TEXAS  INSTRUMENTS  PORTABLE  TERMINALS 

$1,795!!  or  $62.83/Mo.* 

w/carrying  case  &  coupler 

WESTWOOD  M0DEL-743W 
FAST  DELIVERY-TRADE  DISCOUNTS 
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(Limit  5  per  Customer) 

Other  Models  Available  Now: 


T  1 ,  725  Portable 
T  I  ,  733  ASR 
T,l,  743  KSR 
T.l .  745  Portable 


Also  Available : 

C  R.T.'s  &  Impact  Printers 


WESTWOOD  ASSOCIATES,  Inc. 

1442  Broad  Street 
Bloomfield,  New  Jersey  07003 


(201)  338  0200 
"3  Year  Lease 
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Mass.  Makes  Move  in  Haste, 
But  May  Soon  Repent  in  Leisure 


By  Nancy  French 

Of  the  CW  Staff 

BOSTON  -  Massachusetts  officials  who 
moved  the  state’s  tax  computer  from  a 
shared  DP  facility  to  function  as  a  dedi¬ 
cated  system  to  comply  with  “pending 
tax  legislation”  may  soon  find  they  acted 
in  haste. 

Neither  the  Tax  Reform  Act  of  1976 
nor  the  Internal  Revenue  Service  (IRS) 
regulations  that  will  implement  it  will 
contain  new  confidentiality  requirements, 
according  to  congressional  and  IRS 
spokesmen. 

The  computer  was  moved  at  a  cost  of 
$20,500  when  Tax  Commissioner  Owen 
L.  Clarke  was  told  by  a  congressional 
employee  that  confidentiality  provisions 
contained  in  the  Tax  Reform  Act  could 
not  be  met  in  a  shared  DP  facility. 


computer  management 

L'nited  Kingdom 


COMPUTERWOCHE 

Germany 


SHUKAN  COMPUFER 

Japan 


W'nrlrl  r.ink  a--  DP  market:  Fourth 
I'l'a  DP  (‘\|)('ndil  uri", :  S2.7  Billion 
I'-D’)  impdits  Irnni  DS:  $270  Million 
Rank  a--  impinliT  trnm  US:  Third 

Computer  Management  is  a  monthly 
m.iga/inc  ll■((■nlK'  purr  hast'd  by 
( 'omputeru orld,  Int.  Monthly  rir- 
(  ulal ion  Is  30,000. 


World  rank  as  DP  market:  Third 
1975  DP  expenditures:  $37  Billion 
1975  imports  from  US:  $274  Million 
Rank  as  importer  from  US:  Second 

Computerwoche  is  a  weekly  tabloid 
newspa[rer  started  by  Computer- 
wrrrld,  Inc.  It  has  a  circulation  of 
21,000  to  the  West  German  com- 


World  rank  as  DP  market:  Second 
1975  DP  expenditures:  S4. 6  Billion 
1975  imports  from  US:  $189  Million 
Rank  as  importer  from  US:  Fifth 

Shukan  is  a  weekly  tabloid  news¬ 
paper,  jointly  owned  by  Computer- 
world  and  Dernpa  publications. 
Circulation  is  35,000. 


Ti  I nt'4»rmaliqii<‘ 

I'r 

U'orld  rank  as  DP  market:  Filth 
1975  DP  expenditures:  $27  Billion 
IP'S  im|)(irts  from  US:  $223  Million 
Rank  as  imiiorter  from  US:  Fourth 

('nm()uterworld  represents  Zero-Un 
informatique  in  the  U  5  Zero-Un 
has  iliree  publu  ations,  one  a  weekly 
lablciid  ni'wspapt'r  vs  ith  circulation 
ol  22,000,  the  second  a  monthly 
maga/ine,  r  irrulating  1  1,000  cofiies, 
,ind  a  new  bi-weekK'.  Minis  and 
\'i(  n  I--.  All  (irculate  thrnughrjut 
(urope  s  f  rench  speaking  comtnilcr 
market. 


DATANEWS 


Brazil 

World  rank  as  DP  market:  12th 
1975  DP  expenditures:  $250  Million 
1975  imports  from  US:  $60  Million 
Rank  as  importer  from  US:  (Est)  10th 

DataNews  is  a  bi-weekly  tabloid 
newspaper  in  Portuguese  with  an 
English-language  summary.  It  is 
owned  by  Computerworld,  Inc.  and 
has  a  circulation  of  7,000. 


Now  you  can  advertise  in  five  leading  computer  publications,  in 
five  major  export  markets  —  in  one  simple  step. 

To  advertise  in  any  of  these  publications,  all  you 
have  to  do  is  contact  us  at  Computerworld.  We  can 
take  care  of  everything,  including  translation  and 


Computerworld  now  has  sister  publications  in  five 
leading  international  markets  for  US  computers 
and  computer-related  equipment.  These  publications 
are  operated  and  edited  by  local  experts,  and  pub- 
li^hr'd  in  the  language  ot  the  computer  people  they 
serve.  And  they'  do  an  excellent  |oh  of  covering 
their  markets. 


resetting  of  your  English-language  ads.  And  our  Inter¬ 
national  Marketing  Services  Division  can  also  help 
you  arrange  a  broad  range  of  marketing  services, 
trom  market  potential  studies  to  marketing  opera¬ 


tions  set-up. 

Just  send  in  the  coupon,  and  we'll  send  you  all  the  details  —  including  market  facts  on  each  country. 
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The  rules  in  question  were  those  written 
to  protect  the  confidentiality  of  federal 
tax  return  data  the  IRS  provides  on  com¬ 
puter  tape  to  states  to  help  them  locate 
residents  who  don’t  file  state  tax  returns 
[CW,  March  29) . 

In  jeopardy  was  an  estimated  SIO  mil¬ 
lion  generated  from  such  delinquent  tax¬ 
payers,  officials  confirmed. 

Although  the  computer  had  been  moved 
to  the  central  site  only  a  few  months 
before  from  a  location  where  it  had  func¬ 
tioned  as  a  dedicated  system,  it  was 
moved  back  without  waiting  to  learn 
what  the  ultimate  IRS  regulations  would 
be. 


Consolidation  Urged 


The  story  began  some  months  ago  when 
a  report  from  a  Management  Task  Force 
appointed  by  Gov.  Michael  S.  Dukakis 
recommended  consolidating  the  state’s 
DP  facilities.  The  consolidation  measure, 
aimed  at  saving  money  in  this  revenue- 
starved  state,  was  considered  by  the  previ¬ 
ous  administration  but  tabled  for  reasons 
that  were  not  explained,  according  to 
Roger  Banville,  director  of  the  central  DP 
facility. 

The  state’s  Univac  1100-10,  which  was 
being  operated  in  the  Tax  Department, 
was  ordered  moved  to  the  central  facility 
by  Administration  Secretary  John  R. 
Buckley.  There  it  would  continue  to  be 
used  for  tax  processing,  but  excess  ma¬ 
chine  time  would  be  used  for  other  state 
functions. 

Then  Clarke  learned  from  a  staff  mem¬ 
ber  on  the  Joint  Committee  on  Internal 
Revenue  in  Washington  that  the  Tax 
Reform  Act  might  affect  these  plans.  The 
bill  contained  a  clause  permitting  states 
“currently”  sharing  computers  to  continue 
to  do  so  as  long  as  Treasury  Department 
regulations  were  observed,  but  did  not 
mention  anything  about  states  that  might 
wish  to  consolidate  their  DP  operations  in 
the  future,  Clarke  explained. 

The  staff  member  interpreted  the  lan¬ 
guage  as  meaning  that  although  states 
already  sharing  a  system  could  continue 
to  do  so,  states  that  were  not  would  be 
prohibited  from  beginning  the  practice, 
Clarke  explained. 


Didn’t  Wait  For  Regulations 

On  the  strength  of  that  interpretation, 
according  to  Clarke,  the  decision  was 
made  to  move  the  computer  back,  al¬ 
though  the  bill  had  not  yet  been  signed 
nor  had  any  IRS  regulations  been  issued. 

An  IRS  spokesman  whose  job  it  is  to 
draft  regulations  to  implement  the  new 
tax  bill  called  the  interpretation  “incor¬ 
rect.”  The  rules,  to  be  issued  soon,  will 
contain  the  same  confidentiality  safe¬ 
guards  presently  in  force  for  shared  facili¬ 
ties;  no  dedicated  systems  will  be  re¬ 
quired,  he  said. 

Confidentiality  rules  presently  permit 
states  to  use  IRS  exchange  tapes  as  long 
as  state  tax  department  employees  are 
present  at  aU  times  during  processing,  the 
IRS  spokesman  explained. 

As  a  result  of  the  move,  the  state’s 
central  DP  facility  was  stripped  to  only 
one  system  —  a  batch-oriented  RCA  Spec¬ 
tra  70/65  —  to  process  all  budget  work 
for  the  controller,  civil  service  personnel 
records  and  statutory  retrieval  for  the 
legislature,  to  name  only  the  major  jobs, 
according  to  Banville. 

While  the  Spectra  70  has  communica¬ 
tions  and  remote  job  entry  capabilities, 
the  data  must  be  batch  processed  at  night 
to  update  the  files,  he  noted. 

Short  of  computer  power,  DP  officials 
have  begun  a  search  for  a  new  system 
with  data  base  capability,  Banville  said,, 
adding  “we’ve  already  had  one  meeting! 
with  the  vendors  and  we’re  in  the  process, 
of  getting  functional  specs  together  so  we^ 
can  get  the  bids  out  by  the  end  of  the) 
month.” 
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Job. 


Configure  your  own  manufacturing  system, 
from  any  of  95  MAS  jobs. 

Modular  Application  Systems  will  meet  your 
BUSINESS  NEEDS:  already  proven  in  over  500  world-wide 
r  implementations,  MAS  was  designed  by  personnel  with  backgrounds  in 
manufacturing,  production,  engineering  and  cost  accounting. 

;  The  bill  of  material-like  structure  of  MAS  (6  systems,  20  elements,  95  jobs)  provides  complete 
V.  ^  FUNCTIONAL  FLEXIBILITY.  You  select  only  the  functions  needed  to  meet  your  initial  objectives;  then  plan  a 
.  phased  Implementation,  safe  in  the  knowledge  that  the  interfaces  are  proven.  As  your  experience  with  MAS 
grows,  you  can  switch  in  new  facilities,  add  additional  control  and  tune  the  system  from  a  wide  choice  of 
J  policies. 

just  as  MAS  provides  functional  flexibility,  it  also  allows  TECHNICAL  INDEPENDENCE.  MAS  is 
running  on  IBM,  Honeywell,  Univac  and  ICL  machines;  is  used  for  distributive  processing  and  on-line  inquiry; 
and  is  supported  by  VSAM,  ISAM,  TOTAL,  IMS,  IDMS,  DBOMP  and  CFMS.  Totally  Modular  ANS  COBOL  allows 
complete  freedom  for  efficient  customizing  by  your  own  shop,  or  by  us — if  required. 

MAS  provides  a  COST  EFFECTIVE  way  of  achieving  a  proven  functionally  viable  system  for  as  little 
as  80<t:  per  line  of  code,  including  full  documentation.  Budgetary  flexibility  is  enhanced  as  you  select,  implement 
and  purchase  your  systems  at  the  job  level. 

Almost  without  exception,  every  one  of  the  500  MAS  systems  installed  is  still  in  use.  This  success 
has  been  achieved  through  MAS  itself,  and  a  strong  commitment  to  IMPLEMENTATION  SUPPORT.  Our 
implementation  people  are  just  as  likely  to  have  manufacturing  backgrounds  as  data  processing.  With  MAS 
Documentation  and  Training  Aids,  we'll  work  with  you  to  ensure  successful  implementation. 

For  More  Information:  We'll  gladly 


Mail  to  Dick  Nemerson,  MMDS  Headquarters 
300  E.  Joppa  Road,  Baltimore,  Md.  21204 


Please  send  your:  Manufacturing  Systems  Checklist 


Name . 


send  our  Manufacturing  Systems  Checklist 
which  will  enable  you  to  check  out  MAS' 
ability  to  meet  your  requirements.  Please 
contact  Dick  Nemerson,  MMDS  Headquarters, 
300  East  Joppa  Road,  Baltimore,  Md.  21204 
(301)  823-1600. 
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Employee  Motivation  Seen  Key 
To  Outcome  of  DP  Projects 


By  Ann  Dooley 

Of  fhe  CW  Staff 

(  l!l(  Lnless  workers  on  a  Dl’ 

O'  .  o  t  ai  e  inoiiv.ited  to  do  their  jobs,  the 
,‘ioje^l  Itself  will  suffer  or  even  fuil, 
speakers  at  Info  '7t)  airreed  here  recently. 

Management  style  is  the  way  “of  getting 
your  people  to  do  the  things  you  want” 
and.  in  order  to  achieve  that,  manage¬ 
ment  has  been  turning  toward  the  lie- 
havioral  sciences,  according  to  Lemuel 


The  Human 
Connection 


.lones.  an  IBM  instructor. 

Citing  the  theories  of  several  behavior- 
ists  who  contend  people  are  motivated  by 


client  involvement  created  a  commitment 
to  the  project,”  he  recalled. 

.A  mindful  management  is  one  which 
thinks  about  what  people  want,  Ld  Mus- 
selwhite,  vice-president  of  Deltak,  told 
the  audience.  “If  there  is  no  positive 
attention,  they  will  accept  negative  at¬ 
tention;  it  goes  on  daily  in  industrial 
sabotage  and  projects  which  are  endlessly 
delayed  for  no  apparent  reason,”  he  said. 

Lmery  F-reight  is  a  company  that  used 
positive  reinforcement  with  dramatically 
successful  results,  according  to  Mussel- 
w'hite.  In.stead  of  using  the  Kita  philoso¬ 
phy,  lloor  managers  were  told  to  praise 
and  encourage  the  work  of  each  indi¬ 
vidual. 

Within  a  day,  waste  was  significantly 
reduced  and  profits  began  a  continued 
climb,  he  said. 


MIT  Jilfed  IBM,  Trial  Told 


By  Catherine  Amst 
Of  the  CW  Staff 

NF.W  YORK  -  When  MIT  needed  a 
more  powerful  computer  for  Project 
MAC,  a  time-sharing  system  brought  up 
in  the  mid-1960s,  it  purchased  a  sy.s- 
tem  from  General  Llectric  (GE)  rather 
than  IBM  despite  IBM’s  gift  of  a  free 
computer  some  years  earlier,  according 
to  Philip  Morse,  MIT  professor  emeri¬ 
tus. 

In  testimony  at  the  U.S.  vs.  IBM 
antitrust  trial  here  recently,  Morse, 
director  of  MIT’s  Computational  Cen¬ 
ter  from  1957  to  1967,  said  he  pro¬ 
posed  IBM  donate  a  704  vacuum  tube 
computer  along  with  maintenance  as 
“mutually  advantageous  to  both  of 
us.” 

The  corporation  saw  other  advan¬ 
tages  in  gratis  installations  at  univer¬ 
sities,  trial  documents  entered  earlier 
by  the  government  showed.  Free  in¬ 


stallations  were  believed  valuable  be¬ 
cause  they  e.xposed  management  peo¬ 
ple  to  IBM  computers  at  universities 
that  had  cooperative  programs  with 
the  industry. 

In  addition,  IBM  assumed  that,  by 
offering  equipment  gratis,  it  would  be 
in  a  preferred  position  with  the  re¬ 
ceiver.  A  gratis  installation  at  the  Uni¬ 
versity  of  Illinois  had  proved  that  as¬ 
sumption  correct  when  the  school 
later  purchased  more  IBM  equipment. 

MIT,  however,  did  not  live  up  to 
IBM’s  expectations.  When  the  school 
began  Project  MAC,  it  wanted  a  dupli¬ 
cate  of  its  computer  center  system. 

It  needed  a  more  advanced  machine, 
however,  and  IBM  was  not  far  enough 
along  in  time-sharing  developments  to 
offer  one,  Morse  testified. 

IBM  was  “shocked  and  chagrined” 
that  “any  part  of  MIT  would  get  a 
machine  other  than  IBM’s,”  Morse  said. 


various  needs,  Jones  said  it  is  up  to 
management  to  encourage  the  fulfillment 
of  those  needs. 

Behavior  is  closely  linked  to  the 
job  environment  in  several  ways,  Jones 
noted.  People  have  various  wants  and 
needs;  and  as  each  level  of  need  is  satis¬ 
fied.  it  is  no  longer  a  motivating  factor, 
he  explained. 

liach  level  becomes  more  sophisticated; 
the  last  level  is  the  need  for  self-actualiza¬ 
tion  living  up  to  one’s  potential,  ac¬ 
cording  to  Jones. 

In  relation  to  a  work  situation,  this 
means  the  need  for  more  job  challenge 
and  fulfillment,  he  explained. 

Self-image  is  the  most  important  force 
for  actualization,  Jones  said,  “Once  man¬ 


Be  Where  the 


in  data  com 


agers  realize  workers  have  a  self-image, 
they  will  do  a  much  better  job  of  manag¬ 
ing  them,”  he  contended. 

'I'he  role  assigned  to  each  worker  should 
equal  his  self-image.  Jones  said.  It  is  just 
as  defeating  to  assign  an  unimportant  task 
to  someone  with  a  high  self-image  as  it  is 
to  assign  an  important  task  to  someone 
with  a  low  self-image,  he  added. 

Encouragement  or  training  from  man¬ 
agement  might  be  required  to  build  up  an 
employee’s  weak  self-image,  he  said. 

A  worker's  self-image  will  promote  a 
self-fulfilling  prophecy,  according  to 
Jones.  If  an  employee  thinks  he  does  a 
good  job.  he  will  do  one;  the  expectation 
he,  or  his  boss,  has  of  himself  will  lead 
him  to  act  accordingly,  Jones  explained. 

Many  managers  still  believe  in  the  “Kick 
in  the  Pants”  (Kita)  theory  of  motivating 
employees,  wdiile  others  reward  them 
with  fringe  benefits,  but  neither  really 
motivates  an  employee  to  work  better, 
Jones  said. 

.A  Pittsburgh  survey  showed  achieve¬ 
ment  and  recognition  made  workers 
happy  while  an  increase  in  salary  or  fringe 
benefits  only  made  them  less  unhappy,  he 
noted.  “Job  enrichment  doesn't  mean 
more  things  to  do;  instead,  it  means 
changing  the  quality  of  the  job.” 

Managers  can  improve  work  situations 
hy  encouraging  workers  to  achieve  their 
full  capacity,  liy  getting  more  feedback 
on  management  style,  by  delegating  more 
responsibility  and  by  implementing  career 
planning  and  counseling,  Jones  .said. 

User  Standpoint 

Lloyd  I  pstein,  m.inager  of  education 
for  Cogna  Systems  Gorp.,  approached 
motivation  from  a  user  standpoint,  saying 
what  is  needed  is  total  commitment  to 
u.ser  involvement . 

A  project  to  put  terminals  in  every 
installation  of  Swift  Go.,  a  meal  proces¬ 
sor,  included  teasibility  studies,  hands-on 
training  for  each  person  and  extensive 
follow-up  with  the  people  at  Swilt.  Two- 
way  communication  was  encouraged  and 
every  effort  was  made  to  closely  involve 
the  client  in  the  conception,  design  and 
implementation  processes,  1  pstein  said. 

“1  he  company  felt  the  pride  of  owner¬ 
ship.  which  is  a  high  motivator,  and  the 
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DP  Hit  for  Ignoring  Corporate  Decision-Making  Needs 


By  Nancy  French 
Of  the  CW  Staff 

CHICAGO  —  The  DP  community  has 
historically  focused  its  attention  on  the 
current  status  of  information  and  devoted 
very  little  attention  to  the  information 
needed  by  top  management  for  “strategic 
decision  making.” 

Most  management  information  systems 
(MIS)  are  only  operating  information 
systems  —  they  tell  what  happened  yes¬ 
terday  and  what’s  happening  today  in¬ 
stead  of  what  will  happen  tomorrow, 
according  to  Paul  Schneider,  vice-presi¬ 
dent  of  A.T.  Kearney,  Inc.,  a  Chicago 
management  consulting  firm. 

“Instead  of  focusing  on  what  the  cost 
impact  of  proposed  legislation  will  be,  for 
example,  the  typical  [MIS]  answers  ques¬ 
tions  Uke  ‘How  many  orders  did  we  re¬ 
ceive  yesterday?’  and  ‘When  do  they  have 
to  be  shipped?’  ”  Schneider  explained. 

Orders  are  very  important,  but  there 


will  be  no  orders  if  management  doesn’t 
have  access  to  information  that  answers 
questions  like  what  impact  new  technol¬ 
ogy  is  going  to  have  on  the  product  line, 
he  pointed  out. 

Other  critical  questions  on  the  minds  of 
top  management  include  how  changes  in 
the  equity  market  and  the  interest  rate, 
for  example,  will  affect  the  company’s 
operation  in  the  future,  he  said. 

Equally  important  are  answers  to  the 
questions  raised  by  changes  in  competi¬ 
tors’  product  lines,  he  added. 

Today’s  corporate  executives  are  con¬ 
cerned  about  MIS  because  of  the  profit 
impact,  but  they  don’t  like  to  turn  to  DP 
to  get  that  information  because  DP 
doesn’t  have  the  answers,  he  told  atten¬ 
dees. 

Conceding  that  management  is  to  some 
extent  an  art,  Schneider  said  many  execu¬ 
tives  can  make  decisions  with  less  than 
the  necessary  information. 


The  artistic  manager  often  functions 
well  without  the  information  he  needs. 
Even  if  provided  the  information  one 
would  think  he  needs,  the  talented  man¬ 
ager  often  chooses  not  the  first  choice 
suggested  by  a  forecasting  model  but, 
rather,  the  fourth  or  fifth  choice  because 
of  factors  that  cannot  be  quantified, 
Schneider  indicated. 

Assisting  Top  Management 

Nevertheless,  more  can  be  done  with  DP 
to  assist  top  management,  and  DP  man¬ 
agers  should  urge  their  corporate  higher- 
ups  to  invite  them  into  the  planning 
process  —  to  let  them  know  what  infor¬ 
mation  they  will  need  to  develop  over¬ 
time  so  the  DP  department  can  avoid 
trying  to  throw  together  an  MIS  on  a 
crash  basis,  he  said. 

The  information  management  function 
still  isn’t  being  handled  today;  it’s  a  fu¬ 
ture  frontier,  an  opportunity,  Schneider 


said. 

The  DPer  of  the  future  will  know  where 
to  get  the  information  his  management 
will  need  to  maintain  Hexible  manage¬ 
ment  objectives  and  to  improve  produc¬ 
tivity  in  times  of  a  capital  crunch. 

The  DPer  of  the  future  should  be  able 
to  help  management  recognize  and  ex¬ 
ploit  new  areas  of  growth  and  anticipate 
changes  in  the  economic  system,  he  said. 

Further,  the  DP  department  should  be 
called  upon  to  provide  information  that 
will  assist  top  management  in  adjusting 
services  to  the  changing  demands  of  areas 
served  by  the  company  as  well  as  help 
management  take  advantage  of  new  prod¬ 
ucts  and  new  market  opportunities,  he 
said. 

“Most  of  us  grew  up  with  the  idea  that 
the  higher  an  individual  was  in  the  man¬ 
agement  structure,  the  less  information 
he  needed.  This  inverse  relationship 
doesn’t  always  work,”  Schneider  said. 

A  DPer  should  be  in  tune  with  the 
personality  and  management  style  of  the 
individual  at  the  top  of  his  firm,  he  said. 

If  he  wants  to  know  how  many  play¬ 
pens  are  being  purchased  for  the  com¬ 
pany’s  new  day  care  center,  the  informa¬ 
tion  provider  must  be  .able  to  provide  it  in 
the  form  he  wants,  Schneider  concluded. 

Bureau  Negotiating 
To  Stay  in  Business 

OKLAHOMA  CITY,  Okla.  -  Losing  a 
$30,000  per  month  account  and  owing 
$300,000  on  a  Honeywell  3200  may 
force  Academy  Computing  Corp.  here 
out  of  business. 

The  service  bureau  was  doing  $800,000 
in  business  annually  until  January  when 
Bellstar,  an  order  tracking  system  it  oper¬ 
ated  for  AT&T,  went  in-house. 

The  system  consisted  of  250  terminals 
in  10  states  and  used  80%  of  Academy’s 
computing  power,  according  to  Dr.  James 
R.  Sherburn,  Academy’s  president. 

Academy  had  been  operating  Bellstar 
since  1968.  During  last  year’s  recession, 
however,  AT&T  decided  it  could  operate 
the  system  cheaper  itself,  Sherburn  said, 
adding  he  disagreed  with  AT&T. 

AT&T  accomphshed  the  changeover  in 
six  months,  leaving  Academy  with  a  large 
computer  it  didn’t  need  and  couldn’t 
afford. 

Honeywell,  however,  refused  to  renego¬ 
tiate  Academy’s  contract  unless  the  ven¬ 
dor  had  a  secured  note  guaranteed  by  a 
director  of  the  service  bureau.  Sherburn 
said  such  a  note  caimot  be  provided. 

The  firm  was  officiaUy  placed  in  default 
by  Honeywell  early  last  month  and  the 
two  companies  started  final  negotiations 
about  two  weeks  later.  If  no  agreement 
can  be  reached,  HoneyweU  will  repossess 
the  system  and  Academy  will  be  forced 
to  Liquidate. 

“Honeywell  is  not  trying  to  put  us  out 
of  business.  It’s  merely  a  financial  con¬ 
sideration,”  Sherburn  said.  “There  are  a 
lot  of  computer  companies  out  there  in 
our  situation,  I  guess.” 


SYSTEM/3  SCULPTURE 

For  Christmas! 

For  System/3  users  only,  this 
gold-finished  plaster  sculpture  is  a 
perfect  paperweight/conversation 
piece  for  the  computer  room  or 
office.  Beautifully  detailed,  6 
inches  long,  just  $9.95  each  post¬ 
paid.  Brian  Productions,  2949 
Southfield  Rd.,  Xenia,  Ohio 
45385.  Satisfaction  guaranteed. 
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ANNUAL  CONFERENCE  AND 
EXPOSITION,  WASHINGTON,  D.C., 
MARCH  9-11, 1977 


Organized  by: 

Association  of 
Data  Communications  Users 
Auerbach  Publishers 

Canadian  Datasystems  •  Computer  Decisions 
Computerworld  •  DataComm  User 
Datamation  •  Infosystems 

Join  us  for  the  data  communications  conference  you  don't 
want  to  miss  . . .  your  annual  national  conference  organized 
by  the  industry  leaders. 

That’s  DATACOMM  77.  It  promises  to  be  the  biggest,  best, 
and  most  information-packed  conference  we’ve  put  to¬ 
gether  yet. 

Program  planners  have  taken  full  advantage  of  the 
Washington,  D.C.  conference  site  to  arrange  an  out¬ 
standing  series  of  special  sessions  dealing  with  govern¬ 
mental  data  communications.  You'll  hear  about  datacomm 
procurement  within  the  federal  government.  You’ll  learn 
how  data  communications  works  for  the  military  and  for 
federal,  state,  and  local  governmental  agencies  and  about 
systems  for  information  exchange  between  agencies. 
You’ll'also  have  opportunity  to  express  your  views  at  our 
unique  evening  "Town  Meeting"  with  FCC  officials.  In 
addition,  you’ll  be  brought  up-to-date  on  legislation  and 
other  activities  taking  place  right  now  in  the  nation’s  capital. 

All  this  in  addition  to  helpful  and  informative  sessions  on 
planning,  implementing,  and  managing  data  communica¬ 
tions  . . .  plus  workshops  and  discussions  on  the  latest 
developments  in  datacomm  applications  with  special 
emphasis  on  distributed  data  processing  and  networking. 

You'll  also  see  what’s  new  in  datacomm  products  and 
services.  Leading  vendors  have  signed  up  for  participation 
in  the  DATACOMM  77  Exposition.  It’s  a  great  opportunity 
for  you  to  gather  first-hand  information.  To  compare  product 
features  and  capabilities.  To  get  the  data  you  need  to  make 
critical  purchase  decisions. 


Bring  your  spouse!  Our  unique  Spouse’s  Program  features 
guided  tours,  other  activities  arranged  exclusively  for  our 
DATACOMM  family.  Included  are  major  Washington  attrac¬ 
tions  and  exciting  peeks  behind  the  scenes  not  offered 
on  public  tours. 

Dr.  William  A.  Saxton,  Publisher  of  DataComm  User  and 
Conference  Chairman,  together  with  DataComm  User  Editor 
Morris  Edwards,  Program  Chairman,  invite  you  to  join  your 
colleagues  for  the  annual  national  conference  and  exposi¬ 
tion  organized  by  data¬ 
comm  industry  leaders 
for  all  datacomm 
interests.  Be  where 
the  action  is  . . .  DATA¬ 
COMM  77,  Sheraton 
Park  Hotel,  Washing¬ 
ton,  D  C.,  March  9-11. 
Send  the  coupon  now 
for  details. 


Dr.  William  A.  Saxton  Morris  Edwards 


I'm  interested. 


Dr.  William  A.  Saxton, 

Conference  Chairman,  DATACOMM  77 
60  Austin  Street,  Newtonville,  Ma,  02160 

□  I  may  attend  DATACOMM  77 

□  My  company  may  want  to  exhibit. 
Please  send  me  more  details. 

Name _ 


DataCom-n 

Wl 


Title. 


Company_ 
Address  _ 
City _ 


.State . 


-Zip. 


Telephone. 


I’jpc  I ; 
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Taxpayers  Sue  School  District  Over  370  Acquisition 


B\  John  P  Hebert 

O'  tie  CvV  Sta" 

( ONCOKI),  Cahf.  The  Mt. 
Dtahh)  I  nified  School  District 
ma\  h:i\e  ti)  (live  up  its  IBM 
1  25  if  taxpayers  here  win  a 
la'-s  action  suit  tiled  against  the 
scliool  district. 

Scheduled  for  a  hearing  Jan. 
17.  the  suit  charges  the  .770/125 
was  ohtatned  to  replace  an  IBM 
1401  without  competitive 
bidding  and  with  funds  raised 
for  another  purpose. 

Stuart  ,\.  Safine,  attorney  for 
the  taxpayer  plaintiffs,  said  the 
school's  14  73  request  for 
proposal  (Rh'P)  described  the 
system  from  IBM  370/125 
specifications. 

I  urther.  the  funds  used  to 
purchase  the  system  came  from 
a  19()S  S25  million  bond 

measure  intended  for  “supplying 
equipment  or  apparatus  of  a 
permanent  nature"  for  the 
school  building  and  grounds,  not 
for  the  purchase  of  a  computer 
system,  he  said. 


Smith  vs.  Mt.  Diablo  Unified 
School  District  et  al.  was 
brought  by  Jerry  Smith  in  May 
19  74  on  grounds  of  misuse  of 
the  1  968  bond  money  (CW,  July 
17, 1974], 

Jlie  case  has  bounced  back 
and  forth  between  courts  here 
for  the  past  two  years  on 
technicalities.  In  December  1974, 
a  superior  court  judge  threw  out 
the  case,  stating  Smith  hadn’t 
filed  the  suit  before  deadline. 

But  last  March,  the  California 
Court  of  Appeals  ruled  the  time 
limit  doesn’t  apply  to  public 
agencies  sued  by  taxpayers. 

Officials  Denied  Information 

In  the  suit.  Smith  alleged  he 
sought  information  on  the  bid 
proposal  in  1974,  but  school 
district  officials  “wouldn’t  give 
him  information  on  how  they 
based  their  [purchase]  decision” 
or  give  him  a  copy  of  the 
contract,  Safine  said. 

“They  wouldn’t  show  him 
anything."  Smith,  who  is  just 


General  DataComm  Industries,  Inc. 

WILTON.  CONNECTICUT 


Just  one  of  many  leading  companies 
you'll  see  at  Computer  Caravan  77. 

Data  Communications  Network  control  will  be  the 
theme  of  the  GDC  exhibit.  Their  new  Netcon-5 
Network  Diagnostic  Control  System  will  be  displayed 
along  with  a  complete  line  of  modems,  time  division 
multiplexers,  frequency  division  multiplexers  and  net¬ 
work  appliques. 


The  Traveling  computer 
buyers'  forum  and  exposition 
sponsored  by  Computerworld 
797  Washington  St.,  Newton, 
MA  02160  •  (617)  965  5800. 

San  Francisco  •  Los  Angeles  •  Cleveland  •  Minneapolis /  St  Paul 
Chicago  •  New  York  •  Philadelphia  •  Washington.  DC*  Boston 


COMPUTER 
CARAVAN 


“an  interested  taxpayer, 
screamed  and  yelled”  and 
brought  the  case  to  court,  the 
attorney  added. 

Although  there  is  no  suit 
against  IBM  itself,  the  suit  asks 
IBM  to  take  back  the  370/125 
and  refund  the  $565,229 
purchase  price  to  the  school 
district.  .Safine  said  he  is  also 
hoping  to  recover  some  of  the 
maintenance  costs  incurred  by 
the  school  district’s  DP  center 
over  the  past  few  years,  but  that 
is  not  the  object  of  the  case. 

During  the  discovery  portion 
of  the  suit,  the  court  found  a 
Sept.  5,  1972  letter  sent  by 
James  Merrihew,  superintendent 
of  schools  at  the  time  of  the 
system’s  purchase,  to  IBM 
salesman  James  Obendorf  asking 
him  to  place  a  370/1  35  on  order 
unless  a  Model  125  would  be 
available  before  the  requested 
delivery  date,  Safine  said. 

The  IBM  salesman  is  alleged 


to  have  given  the  school 
district’s  DP  manager  a 
specification  sheet  for  the  Model 
125  configuration  and  to  have 
asked  that  the  IBM  name  and 
model  numbers  be  dropped  from 
the  RFP. 

Bid  proposals  from  Burroughs 
Corp.,  Honeywell,  Inc.  and 
Univac  were  not  considered 
because  they  could  not  meet  the 
specifications  set  forth, 
including  the  delivery  schedule, 
according  to  Safine. 

Vendors  and  lessors  of 
computer  mainframes  who  bid 
on  the  system  later  wrote  to  the 
school  saying  it  was  clear  the 
school  district  obviously  wanted 
an  IBM  system,  he  added. 

‘Wired  From  the  Beginning’ 

IBM  installed  the  system  and 
had  it  operating  seven  days  after 
winning  the  contract,  according 
to  the  taxpayers’  attorney.  IBM 
had  specified  a  10-day  delivery 


schedule  in  its  bid  proposal, 
while  the  other  three  vendors 
submitted  delivery  dates  of  six 
months  to  one  year,  he  said. 

During  the  discovery  portion 
of  the  suit,  it  was  also  found 
IBM  had  built  the  system  for 
the  school  district  before  the 
RFP  was  issued  and  was  merely 
waiting  for  the  contract  to  be 
awarded,  he  said. 

In  addition,  it  was  found  the 
school  district  redesigned  the 
computer  room  to  accommodate 
the  370/125,  Safine  said,  adding 
“I  feel  we  can  prove  this  thing 
was  wired  from  the  beginning.” 

And,  he  noted,  school  district 
officials  admitted  in  the  pretrial 
deposition  it  didn’t  need  a 
machine  with  the  computational 
capabilities  of  an  IBM  370/125. 

“We  only  want  to  get  the 
school  district’s  money  back.  We 
don’t  want  to  go  after  anybody 
in  particular,  or  IBM  for  that 
matter,”  Safine  said. 


IBM  Scientists  Develop  ’Supervacuum’ 


YORKTOWN  HEIGHTS, 
N.Y.  —  As  electronic  circuits 
become  smaller  and  smaller,  new 
techniques  are  needed  to  apply 
ever  thinner  layers  of  materials 
to  chips  that  will  form  the 
computer  components  of  the 
future. 

Scientists  at  IBM’s  Thomas  J. 
Watson  Research  Center  here 
have  designed  and  built  a 
vacuum  chamber  that  enables 
them  to  form  and  study  layers 
of  material  as  thin  as  one  atom, 
according  to  an  IBM  spokesman. 

The  chamber,  which  measures 
one  cubic  foot,  is  large  enough 
to  hold  several  experiments  in  a 
vacuum  that  approaches  the 
emptiness  of  interstellar  space, 
according  to  IBM. 

The  “supervacuum”  is 
achieved  by  cooling  the  chamber 
to  only  a  few  degrees  above 
absolute  zero. 

Observing  Changes 

To  make  computer  chips 
effective,  the  thin  layers  of 
circuitry  must  be  preserved  over 
extended  periods  of  time.  In  a 
test  situation,  scientists  must  be 
able  to  observe  these  layers  and 
any  changes  that  occur  in  the 
layer’s  electronic  properties, 
according  to  Dr.  William  A. 
Thompson.  In  a  normal  vacuum 
chamber,  the  surface  layers  don’t 
stay  the  same  long  enough  to  get 
a  good  analysis,  he  explained. 

The  supervacuum  chamber 
enables  researchers  to  do 
experiments  over  a  two-  or 
three-day  period  and  then 
preserve  the  surface  and  analyze 
it  again  a  month  later, 
Thompson  said. 

Although  the  chamber  runs  at 
very  low  temperatures,  it 
contains  a  unit  hot  enough  to 
melt  and  evaporate  materials 
such  as  lead  onto  test  surfaces. 

“One  of  the  advantages  of  the 
chamber  is  that  we  can 
evaporate  slowly  without 
worrying  about  contamination. 
We  get  very  good  thickness 
control  and  surface  longevity,” 
Thompson  said. 

Designing  the  evaporator  was 
one  of  the  major  tasks  in  the 
development  of  the  IBM  vacuum 
chamber.  To  preserve  the  low 
pressure  of  the  chamber  but,  at 
the  same  time,  allow  the 
evaporator  to  function  at  a  high 


temperature,  it  was  necessary  to 
surround  the  evaporator  with 
four  h  e  a  t  -  i  n  s  u  1  a  t  i  n  g 
shields  —  two  inner  shields  of 
tantalum  and  two  outer  shields 


of  copper. 

The  chamber  usually  stays 
sealed  for  several  months,  during 
which  many  experiments  are 
performed. 


MISSISSIPPI  STATE  CENTRAL  DATA  PROCESSING  AUTHORITY 

Sealed  proposals  will  be  received  by  the  CDPA,  508  Robert  E.  Lee  Bldg. 
Jackson,  MS,  39202,  up  until  2;00  p.m.  12-20-76  for  the  following  data 
processing  equipment: 

Request  for  Proposal  No.  267  for  the  purchase  of  a  microcomputer  with 
graphics  display  capable  of  communicating  with  an  existing  DEC  1077 
computer  system. 

Request  for  Proposal  No.  268  for  the  purchase  of  an  impact  printer 
capable  of  interfacing  with  a  Univac  Uniscope  200  terminal. 

Request  for  Proposal  No.  269  for  the  lease  or  purchase  of  a  software 
package  that  will  edit  in  detail  vehicle  identification  numbers  (VIN)  for 
both  foreign  and  domestic  vehicles. 

Request  for  Proposal  No.  270  for  the  lease  or  purchase  of  a  central 
processing  unit  upgrade  to  replace  two  existing  IBM  370/155  systems  to 
include  either  a  multi-processor  (MP)  158  system  and  sale  of  155's  or  an 
attached  processor  (AP)  158  system,  sale  of  one  155  and  purchase  of  a 
DAT  (Dynamic  Address  Translation)  feature  for  one  370/155. 

Detailed  specifications  may  be  obtained  from  the  CDPA  office.  The  CDPA 
reserves  the  right  to  reject  any  and  all  bids  and  proposals  and  to  waive 
informalities. 

Clyde  P.  Ballard,  Executive  Director 
Central  Data  Processing  Authority 

N  ew  s  u  pe  r  f  a  s  t 

CICS  Programaid 

beats  "t u be  woe"  -  - 
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development  and  problem  solving.  Easily  installed  in  any  CICS  Cobol 
program  ARGOS  provides  real  ready-trace  facility  (in  real-time  execute), 
Source  Program  Retrieval  without  Terminal  Switching,  Display  of  Active 
TCA,  Active  CPU  Job  Display  on  your  CICS  terminal,  Transaction  Dumps 
at  any  point  of  choice  —  a  real-time  display  of  Last  Program-ID  and  last  7 
paragraphs  executed  on  abnormal  termination. 

If  you  want  more  reliable  efficient  CICS  a  faster  way  ARGOS  is  available 
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1 

1 

1 

1 

1 

AUTOMATA  RESEARCH  INC. 
Suite  3308 

350  Fifth  Avenue 

New  York  City,  N.Y.  10001 

Gentlemen:  1  want  to  know  about 

COMPANY  NAME 

ARGOS. 

CWI  1 

YOUR  NAME 

TITLE 

1 

ADDRESS 

1 

CITY 

STATE 

ZIP 

1 

TELEPHONE 

1 

November  22,  1976 


ffiCOMPUTERWORLD 


Page  1  3 


With  DP  Performed  at  the  Source 

Future  Shops  Seen  Coordinating  Distributed  Processing 


By  Nancy  French 

Of  the  CW  Staff 

CHICAGO  —  The  typical  DP 
department  of  the  future  will 
function  as  an  internal  consul¬ 
tant  and  coordinate  DP  efforts 
being  undertaken  by  line  depart¬ 
ments,  according  to  W.  Harry 
Vickers,  vice-president  of  En- 
trex,  Inc.’s  Market  Development 
and  Support  Division. 

In  such  an  environment  where 
processing  is  done  “at  the 
source,”  the  data  base  adminis¬ 
trator  will  specify  the  format  of 
key  data  elements  in  all  source 
data  processing  systems  and  will 
also  specify  the  format  of  all 
intercomputer  data  transfers,  he 
predicted. 

Vickers  urged  DP  managers  as 
well  as  top  management  to  be 
prepared.  “If  you  wait  until 
source  data  processing  sneaks  up 
on  you,  you’ll  end  up  with  a 
hodgepodge  of  equipment  with 
no  one  place  to  go  for  knowl¬ 
edge  about  overall  operations” 
and  with  little  flexibility,  he 
said. 

Distributed  Processing  Trend 

Many  trends  already  favor  a 
move  to  distributed  processing, 
Vickers  told  attendees  at  the  re¬ 
cent  Info  ’76  conference  here. 

Hardware  cost  has  been  in  a 
very  steep  decline  for  a  number 
of  years  and  that  trend  is  likely 
to  continue,  he  said.  The  micro¬ 
processor  has  brought  about 
dramatic  cost  improvements  and 
over  the  next  few  years  will  pro¬ 
duce  considerable  speed  im¬ 
provements,  he  added. 

The  advent  of  semiconductor 
memory  has  pushed  down  the 
prices  of  all  forms  of  main  mem¬ 
ory,  and  disk  storage  costs  have 
dropped  by  a  factor  of  25  since 
1970.  Data  communications 
costs  have  also  dropped,  al¬ 
though  not  nearly  as  drama¬ 
tically  as  computer  hardware. 

These  declines  are  occurring  in 
the  face  of  labor  costs  which  are 
rising  an  average  of  8%  to  10% 
annually,  he  pointed  out. 

“In  many  places  it  is  hard  to 
find,  train  and  keep  quality  peo¬ 
ple.  The  economics  are  saying: 
‘Use  more  hardware  if  it  will 
save  labor  or  if  it  will  make  labor 


more  efficient  or  more  effec¬ 
tive,”  he  said. 

People  are  growing  more  com¬ 
fortable  with  the  computer,  he 
added,  noting  students  are 
taught  programming  as  a  stan¬ 
dard  subject  in  most  high 
schools  and  colleges.  Further, 
with  the  maturation  of  software, 
minicomputers  have  many  of  the 
features  only  a  mainframe  had 
just  a  few  years  ago. 

Another  factor  in  the  trend 
toward  distributed  processing  is 
the  movement  to  profit-and- 
loss-oriented  department  man¬ 
agement,  Vickers  said.  When  a 
department  manager  becomes 
“sensitive  to  profit,”  he  begins 
to  look  for  tools  to  make  his 
operation  more  efficient,  he  ex¬ 
plained. 

Insistence  on  Simplicity 

The  company  president  faced 
with  a  proposal  for  distributed 
processing  should  insist  on  sim¬ 
plicity  so  he,  as  well  as  the  audi¬ 
tors  and  line  managers,  can  un¬ 
derstand  it  on  more  than  a  su¬ 
perficial  level,  Vickers  said. 

While  it’s  not  necessary  to 
know  how  to  program  a  whole 
application,  line  managers 
should  know  how  the  applica¬ 
tion  works  and  how  the  data  is 
structured  so  they  can  determine 
which  questions  will  be  easy  to 
answer  and  which  will  be  diffi¬ 
cult,  he  explained. 

A  line  manager  might  want  to 
know  something  he  thinks  is 
simple,  such  as  the  top  10  over¬ 
due  accounts,  the  10  largest  or¬ 
ders  for  the  week  or  the  10 
employees  with  the  highest  ab¬ 
senteeism  rate,  he  suggested, 
adding  this  type  of  question  will 
come  up  many  times  but  usually 
“after  the  appUcation  is  pro¬ 
grammed.” 

It  makes  httle  difference  to  the 
manager  if  the  page  has  a  nice 
heading  or  the  spacing  is  neat  or 
even  if  he  gets  more  than  10 
names.  He  wants  the  infor¬ 
mation  and  he  usually  wants  it 
fast,  Vickers  said. 

There  are  source  data  process¬ 
ing  systems  today  that  will  pro¬ 
vide  95%  of  the  functionality  of 
a  mumbo-jumbo  system,  but 
with  a  structure  that  can  be  ex¬ 


plained  to  a  non-DPer  in  terms 
of  three  concepts:  a  file,  an 
index  and  a  transaction,  he  said. 

As  for  DP  managers,  Vickem 
recommended  they  regard 
source  data  processing  “as  an 
opportunity,  not  a  threat.” 


SILVER  SPRING,  Md.  -  In  an 
effort  to  improve  its  Enroute  air 
traffic  control  system,  the  Fed¬ 
eral  Aviation  Administration 
(FAA)  is  implementing  addi¬ 
tional  software  with  upgrades 
done  by  Computer  Sciences 
Corp.  (CSC). 

These  features  include  a  “flight 
plan  probe”  which  automatically 
compares  each  flight  plan  with 
all  others  entered  in  the  com¬ 
puter.  The  first  aircraft  to  claim 
space  will  have  precedence  over 
the  later  entries. 

“Conflict  resolution”  is  a  pro¬ 
gram  to  handle  flight  plan  con¬ 
flicts.  Air  traffic  controllers  will 
be  able  to  view  a  display  screen 
to  compare  possible  solutions  to 
conflicting  demands  for  air  space 
and  reroute  aircraft  where  neces¬ 
sary. 

The  controller  might  inform 
one  pilot  to  reduce  speed  or 
altitude  until  a  conflict  has  pass¬ 
ed,  according  to  a  CSC  spokes¬ 
man. 

A  third  capabihty  is  “com- 

Attti~Putt(lier  Defeated 
In  Recent  Election 

Special  to  Computerworld 

SEATTLE  —  A  candidate  who 
proposed  to  “abolish  the  punch- 
card  voter  system”  in  the  state 
of  Washington  went  down  to 
defeat  in  the  recent  election. 

Bob  Corcoran,  a  Democrat  run¬ 
ning  for  Secretary  of  State,  had 
called  the  computerized  election 
procedures  now  used  by  45%  of 
Washington  residents  “dangerous 
and  error-prone.”  He  cited  1975 
election  results  in  which  “one 
county’s  figures  were  totally 
wrong  with  a  two-day  lag  in 
correcting  the  results”  and  in 
which  “34,785  votes  were  not 
tallied  in  12  other  counties.” 

Despite  Corcoran’s  charges, 
election  officials  have  found 
punch-card  voting  to  be  no  more 
“dangerous  or  error-prone”  than 
voting  on  lever  machines  or  with 
paper  ballots. 

The  punch-card  voting  issue 
was  the  sole  plank  in  Corcoran’s 
platform,  according  to  the  offi¬ 
cial  state  voters’  pamphlet.  Vic¬ 
torious  candidate  Bruce  Chap¬ 
man,  a  Repubhcan  and  the  in¬ 
cumbent,  did  not  mention  the 
issue  in  the  pamphlet. 

The  only  other  candidate  for 
Secretary  of  State  to  submit  a 
platform,  Lucie  Griswold  of  the 
Owl  party,  passed  over  the 
punch-card  ballot  issue  in  favor 
of  opposing  “bed  wetting”  and 
“postnasal  drip.” 

The  history  of  punch-card  use 
in  Washington,  which  began  in 
about  1971,  has  been  marred  by 
such  incidents  as  the  resignation 
of  the  Superintendent  of  Elec¬ 
tions  for  the  state’s  most  popu¬ 
lous  county  in  1973  because  of 
the  “tension  and  pressure”  cre¬ 
ated  by  the  system. 


Some  seem  to  he  afraid  it  will 
put  them  out  of  jobs,  he  noted. 

DPers  should  plan  carefully 
and,  as  the  first  project,  “dis¬ 
tribute  something  that  shows 
very  tangible  progress  in  a  very 
short  time.” 


mand  message  automation,”  a 
nonemergency  means  of  deliver¬ 
ing  routine  messages  from  con¬ 
trollers  to  pilots  through  com¬ 
puterized  voice  or  teleprinters. 

The  last  feature  will  be  “en¬ 
route  traffic  metering”  to  com¬ 
pute  and  improve  the  timing  of 
aircraft  arrivals  at  busy  airports 
and  adjust  the  flow  of  traffic 
into  an  airport. 

These  capabiUties  will  enable 
the  Enroute  system  to  better 
utilize  existing  computers  and 
avoid  the  expense  of  new  equip- 


Vickers  also  suggested  involv¬ 
ing  the  line  departments  in  pro¬ 
gramming  some  of  the  reports. 
This  will  not  only  give  them  the 
ability  to  generate  follow-on  re¬ 
ports,  but  also  increase  their  en¬ 
thusiasm,  he  said. 


ment  while  increasing  safety, 
especially  near  busy  airports,  ac¬ 
cording  to  Arturo  Silvestrini, 
president  of  CSC’s  System  Sci¬ 
ences  Division. 

The  CSC  software  was  designed 
to  interface  with  the  computers 
of  the  FAA’s  automated  termi¬ 
nal  system  to  optimize  maneuver 
time  and  holding  patterns  that 
contribute  to  flight  safety  and 
fuel  savings,  Silvestrini  said. 

The  initial  safety  features  will 
cost  taxpayers  about  SI. 5  mil¬ 
lion,  CSC  said. 


DTL  USERS 


If  you  are  currently  using  DT L  devices  in  your 
product  lines,  and  are  seeing  your  prices  going  up, 
and  your  sources  disappearing,  perhaps  we  should 
get  together.  We  are  a  manufacturer  of  equipment 
utilizing  DTL  and  are  attempting  to  form  a  users 
group  to  determine  what  can  be  done  to  satisfy  our 
requirements  in  a  marketplace  where  the  suppliers 
are  not  sensitive  to  the  needs  of  the  industry  that 
was  a  major  factor  in  their  growth.  If  you  have 
concerns  about  our  future  needs  and  costs,  please 
contact  us  at 

CW  Box  4827 
797  Washington  St. 

Newton,  Mass,  02160 
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a  complete,  automatic  DBMS  with  comprehensive 
report  preparation,  records  management  and  applica¬ 
tions  control  capabilities  and  an  English-like  language 
that  lets  you  tell  the  computer  what  to  do,  not  how 
to  do  it. 
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Letters  to  the  Editor 


Editoria 


Promise  and  Peril 


The  recent  introduction  by  IBM  of  its  Advanced 
Communications  Function  (ACF)  [CW,  Nov.  15] 
puts  an  entirely  new  perspective  on  the  company's 
Systems  Network  Architecture  (SNA). 

Up  to  now,  SNA  capabilities  were  limited  to  single¬ 
mainframe  systems  supporting  terminals  in  various 
network  configurations.  Using  the  benefit  of  its  flaw¬ 
less  hindsight,  IBM  now  reveals  these  systems  really 
were  single-domain  networks. 

The  significance  of  a  single-domain  network  is  im¬ 
portant  only  as  it  relates  to  the  multiple-domain 
network.  And  with  the  introduction  of  the  latter 
term,  IBM  finally  unveils  the  first  major  concept  that 
helps  to  explain  what  SNA  is  all  about. 

Bearing  in  mind  that  some  of  these  latest  concepts 
remain  to  be  demonstrated,  IBM  now  reveals  the 
ACF  framework  will  allow  terminals  in  one  CPU 
network  to  access  applications  programs  from  a  "for¬ 
eign"  CPU  network. 

In  other  words,  terminal  domains  can  be  defined 
which  span  multiple  mainframes  and,  as  long  as  a 
terminal  is  duly  authorized  within  the  predefined 
limits,  it  will  be  able  to  access  a  number  of  CPUs. 

These  so-called  "cross-domain  connections"  will  tru¬ 
ly  expand  the  networking  capabilities  of  IBM  tele¬ 
processing  users.  And  the  multiple  CPU  network 
concepts  appear  to  set  the  stage  for  data  communica¬ 
tions  users  who  will  be  accessing  multiple  network 
facilities  to  access  multiple  data  bases  at  distributed 
DP  sites. 

The  IBM  announcement  holds  much  promise  to¬ 
gether  with  an  unusual  amount  of  caution  to  be 
carefully  heeded  by  users. 

Until  now,  the  SNA  architecture  has  been  an  under¬ 
whelming  success.  This  is  mainly  because  IBM  created 
an  immensely  complex  operating  environment  which 
includes  significant  cost  and  configuration  upheaval 
for  those  users  that  choose  to  implement  it. 

Previous  SNA  implementations  have  encountered  a 
rocky  road  because  many  of  the  capabilities  were 
announced  before  they  were  truly  perfected.  There 
are  still  precious  few  large-scale  networks  operating 
under  SNA  with  IBM's  Synchronous  Data  Link  Con¬ 
trol. 

The  ACF  capabilities  are  the  most  impressive  to 
date.  They  will  become  available  next  year.  And  if 
they  operate  as  smoothly  as  advertised,  the  days  of 
distributed  data  base  networking  using  dispersed  ter¬ 
minal  subsystems  and  multiple  CPUs  will  have  taken  a 
significant  step  forward. 

It  will  be  very  important  for  users  to  carefully 
monitor  additional  technical  details  as  they  unfold 
from  IBM.  It  will  also  be  very  interesting  to  see  how 
soon  there  are  test  sites  implementing  the  new  SNA 
concepts  on  a  large  scale. 

It  could  be  very  exciting. 


Scfcecfcfer  Showed  Inventiveness 
And  a  Degree  of  Inaaurary 

In  his  article,  “Storage  of  Data  Information 
Lacks  Inventiveness”  [CW,  Nov.  8] ,  David  Schech- 
ter  has  shown  inventiveness,  albeit  inaccuracy. 

His  statement  that  centuries  have  25  leap-year 
days  was  only  partly  correct,  since  century  years 
not  divisible  by  400  are  not  leap  years,  e.g.  1900. 


Data  Past 


Five  Years  Ago 
Nov.  24,  1971 

LAS  VEGAS  —  About  17,000  people  attended 
the  20th  anniversary  of  the  Fall  Joint  Computer 
Conference  in  this  city  last  week  and  4,100  confer¬ 
ence  registrants  participated  in  sessions  on  “Com¬ 
puters  and  the  Quality  of  Life,”  the  conference 
theme. 

President  Richard  M.  Nixon,  in  a  telegram,  con¬ 
gratulated  the  American  Federation  of  Informa¬ 
tion  Processing  Societies,  the  conference  sponsor, 
on  the  theme,  noting  it  “reflects  the  challenge  of 
the  next  20  years.” 

LAS  VEGAS  —  Potter  Instrument  Co.  led  the 
product  announcements  at  the  Fall  Joint  Computer 
Conference  with  a  working  plug-compatible  IBM 
3330  replacement  drive  that  interfaced  directly 
with  IBM’s  3830  controller.  The  disk  storage 
system,  the  DD  4330,  was  cheaper  and  faster  than 
its  IBM  counterpart.  Potter  said.  The  single-drive 
spindle  was  priced  at  $550/mo  on  a  one-year  lease 
and  the  cost  of  the  double-drive  version  was 
$1,030/ mo. 

Eight  Years  Ago 
Nov.  27,  1968 

WASHINGTON,  D.C.  —  A  spokesman  for  the 
General  Services  Administration  (GSA)  told  a  con¬ 
gressional  committee  here  that  if  the  GSA  did  not 
receive  cost  data  from  the  computer  industry 
voluntarily  next  year,  it  would  promote  legislation 
to  force  the  industry  to  provide  it. 

Lawson  B.  Knott  Jr.,  GSA  administrator  of 
general  services,  said  while  the  Truth  in  Negotia¬ 
tions  Act  called  for  the  details  to  be  provided,  the 
computer  industry  refused. 

W.ALTHAM,  Mass.  —  A  desk-top  computer  dis¬ 
play  which  handled  both  drawings  and  characters 
was  introduced  by  Computer  Displays,  Inc.  De¬ 
signed  to  operate  over  standard  telephone  lines, 
the  Advanced  Remote  Display  Station  sold  for 
$12,750.  It  was  said  to  be  the  first  desk-top 
system  that  had  both  assembly  drawing  and  full- 
vector  capability. 


We  have  invented  a  date,  dubbed  Mega,  which  is 
the  number  of  days  since  the  beginning  of  the 
Common  Era  (A.D.).  This  is  based  on  an  assump¬ 
tion  that  the  Common  Era  began  on  Jan.  1,  0000, 
according  to  today’s  Gregorian  calendar. 

July  4,  1976  becomes  721 ,905,  which  stores  very 
nicely  in  four  bytes,  packed  decimal.  The  Mega 
date  transcends  both  years  and  centuries  and  can 
easily  be  used  to  calculate  elapsed  days  and  the 
day  of  the  week. 

Since  the  calculation  to  obtain  the  Mega  date  is  a 
Uttle  complex,  we  use  a  subprogram  to  convert 
any  of  five  date  forms  to  any  of  six  date  forms, 
including  Mega. 

Larry  Runtsch 
Systems  Programmer 

Geo.  A.  Hormel  &  Co. 

Austin,  Minn. 

Excellent  Date  Handling  Method 

David  Schechter  proposed  an  excellent  method 
of  handling  calendar  dates  for  the  entire  century. 
Hopefully,  Computerworld  will  keep  the  idea  alive 
by  noting  any  pioneer  applications. 

Nonetheless,  1  strongly  urge  that  Schechter’s 
meaningless  acronym,  FDN  (five-digit  number)  be 
replaced  by  DN  (date  number). 

Kenneth  K.  Klingensmith 

Cromwell,  Conn. 

Only  Good  for  23  More  Years 

David  Schechter’s  article  is  commendable,  but  I 
believe  his  formula  is  only  good  for  23  more  years. 

I  propose  the  following  simple  change  to  his 
basic  premise:  There  are  a  fixed  number  of  days  in 
a  10,000-year  period,  namely  3,650,000  plus 
2,500  leap-year  days. 

Thus,  any  date  between  Jan.  1,  0000  and  Dec. 
31 ,  9999  can  be  expressed  as  a  seven-digit  number 
(SDN). 

SDN  =  (YYYY  *  365.25)  -  .25  +  ODD 

In  fact,  an  SDN  would  suffice  for  the  years  0000 
through  about  27377. 

Donald  J.  Ramig 

Madison,  Wis. 

How  Many  Leap  Years  in  100? 

It  was  the  mistaken  notion  that  there  are  25  leap 
years  in  a  century  that  led  me  to  notice  the  error 
in  David  Schechter’s  five-digit  number  (FDN)  for¬ 
mula. 

For  those  concerned  about  the  21st  century  or 
truly  archival  data  of  this  century,  the  correct 
formula  is: 

FDN  =  integer  (  (YY  *  365.25)  -  .25)  +  DDD 
With  this  minor  correction,  you  will  be  easily 
able  to  determine  the  correct  number  of  days  that 
items  from  the  year  1900  have  been  on  backorder. 

Edward  C.  Imperatore 

New  York,  N.Y.  _ _ 

(Other  letters  on  Page  16.) 
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Against  loaq-htablished  Usage 


Schechter  Gave  Incorrect  Definition  of  the  Julian  Date 


By  Peter  F.  Klammer 
Special  to  Computerworld 

Does  one  call  a  programmer  a  com¬ 
puter?  Or  a  card  reader  a  processor?  No, 
these  words  have  particular  meanings  in 
the  realm  of  DP  jargon;  they  have  not 
been  just  carelessly  adopted. 

It  is  one  thing  to  assign  more  precise 
roles  to  words  used  in  a  field  of  work  or 
even  to  invent  a  few  words  to  match  our 
newly  invented  concepts,  but  it  is  quite 
another  thing  to  misuse  existing  language 
that  already  has  well-defined  usage. 

That  is  why  I  take  such  strong  excep¬ 
tion  to  David  Schechter’s  description  of 
the  term  “Julian”  date  in  the  Nov.  8 
Computerworld.  The  definition  he  gave  is 
incorrect  and  runs  against  long-estab¬ 
lished  usage  in  the  scientific  arena. 

First  Modern  Calender 

The  back  end  sheet  of  this  year’s  Suc¬ 
cess  desk  calendar  explained  the  Julian 
calendar  was  “the  first  modem  calendar” 
with  a  leap  year,  established  in  45  B.C.  by 
Julius  Caesar. 

Although  it  was  “an  enormous  improve¬ 
ment  over  all  previous  systems,”  it  ran  a 
little  slow,  by  about  11  minutes,  12.2 
seconds  per  year  or  3  days,  2  hours,  41 
minutes  and  20  seconds  every  four  cen¬ 
turies. 

Of  course,  this  doesn’t  mean  the  sun 
gets  further  and  further  from  zenith  on 
successive  noons,  as  would  be  the  case  if 
one’s  wristwatch  were  allowed  to  ac¬ 
cumulate  such  an  error. 

Out  of  Kilter 

What  it  does  mean  is  that  the  system  of 
counting  days,  months  and  years  gets 
further  out  of  kilter  relative  to  the  sea¬ 
sons  —  marked  by  the  equinoxes  and 
solstices. 


Without  a  correction,  the  shortest  day 
of  the  year  would  be  Dec.  21,  then  Dec. 
20  and  so  on,  until  a  few  millenia  later 
the  middle  of  the  northern-hemisphere 
winter  would  occur  during  September  or 
October,  and  Dec.  22  would  mark  the 
start  of  spring. 

Gregorian  Leap  Year  Rule 

Sixteenth-century  stargazers  were  able 
to  measure  this  error  and  they  gave  us  our 
current  Gregorian  calendar.  A  calendar 

7  take  strong  exception  to  David 
Schechter’s  description  of  the 
term  “Julian”  date  .  .  .  The  defi¬ 
nition  he  gave  is  incorrect  and 
runs  against  long-established 
usage  in  the  scientific  arena.  ’ 

correction  “was  done  in  1582  by  Pope 
Gregory  XIII,”  skipping  Oct.  5-14. 
(Imagine  what  that  would  do  to  your 


payroll  system  —  and  your  third-shift  op¬ 
erator  bewails  the  loss  of  an  hour  when 
the  clocks  go  off  Daylight  Savings  Time.) 

To  take  up  part  of  the  error,  the  new 
Gregorian  Leap  Year  rale  provides  for 
dropping  a  day  from  every  centessimal 
year  (ending  in  00)  whose  number  cannot 
be  divided  by  400. 

That  takes  care  of  three  days  per  four 
centuries,  leaving  something  like  one  day 
per  4,000  years  to  be  compensated  for  in 
the  future;  but  it’s  quite  Ukely  the  earth’s 
rotation  is  slowing  down  enough  that  a 
new  leap  year  rale  will  have  to  be  insti¬ 


tuted  by  then. 

Note  that  not  all  the  world  adopted  the 
Gregorian  calendar  at  the  same  time.  Eng¬ 
land  and  the  American  Colonies  switched 
in  1752,  by  which  time  the  error  had 
accumulated  to  1 1  days;  Sept.  3-1  2,  1752 
do  not  exist  in  the  English-speaking 
world. 

So  even  though  it  was  Feb.  1 1  when 
George  Washington  was  bom  in  1732,  his 
birthday  exactly  40  years  hence  was  Feb. 
22,  1772. 

Since  both  the  Julian  and  Gregorian 
calendars  were  in  use  simultaneously  in 
different  parts  of  the  world,”  dates  pre¬ 
ceding  the  change  are  sometimes  [suf¬ 
fixed]  OS,  for  Old  Style.” 

Adopted  by  Astronomers 

Data  processing  folks  were  not  the  first 
to  see  the  advantage  of  a  day-numbering 
system  that  would  allow  easier  calendar 
arithmetic.  In  fact,  according  to  Van 
Nostrand’s  Scientific  Encyclopedia, 


Fourth  Edition,  1968,  the  term  “Julian 
Day”  refers  to  a  system  astronomers  have 
adopted,  “a  system  of  chronological  reck¬ 
oning,  using  merely  the  mean  solar  day  as 
a  unit.” 

Further,  “according  to  a  system  first 
proposed  in  1582  ...  a  date  is  expressed 
as  the  number  of  days  elapsed  since  the 
beginning  of  an  arbitrary  ‘Julian  era’,  Jan. 
1,4713  B.C.” 

Astronomers  go  on  to  put  decimal 
places  behind  the  day  number  instead  of 
stating  hours,  minutes  and  seconds. 
“Thus,  an  event  occurring  at  2  hours,  43 


minutes,  34.6  seconds  p.m..  Eastern  Stan¬ 
dard  Time,  on  Jan.  24,  1937  would  be 
recorded  as  .  .  .  J.D.  2,428,558.3  2193.” 

The  decimal  part,  of  course,  is  relative 
to  Greenwich  Mean  Time. 

Webster’s  Third  New  International  Dic¬ 
tionary ,  1971,  concurred,  defining  the 
term  “Juhan  day  number”  as  “the  num¬ 
ber  of  a  day  in  the  Julian  day  calendar” 
(as  2,436,934  for  Jan.  1 ,  1  960). 

Here  a  mystery  arises;  every  algorithm  I 
have  found  yields  2,436,935  for  this  date. 

I  have  checked  four  other  references  such 
as  Van  Nostrand’s  and  1  think  it  is  simply 
an  error.  Off  by  one  again. 

‘Day  of  Year’ 

What  shall  we  call  the  YY/DDD  nota¬ 
tion,  then?  I  would  suggest  “Year  and 
Day  of  the  Year.” 

The  term  “serial  day”  is  ambiguous, 
leaving  the  question,  “Serial  within 
what?”  “Day  of  Year”  is  unambiguous, 
and  one  can  answer  “What  day  of  the 
year  is  it?”  by  looking  at  the  lower  left 
corner  of  a  better  desk  calendar. 

This  terminology  also  fits  well  with 
“day  of  the  week”  and  “day  of  the 
month”  terminologies. 

Many  good  algorithms  have  already 
been  published  in  Collected  Algorithms 
From  CACM  and  Communications  of  the 
ACM  to  convert  Gregorian  dates  to  other 
date  systems. 

I  prefer  to  use  Julian  dates  unless  1  must 
be  very  stingy  with  space.  A  signed  32-bit 
integer  will  cover  dates  through  nearly 
the  50,000th  century,  which  is  enough 
for  almost  any  application  but  a  Star 
Trek  concordance. 

Klammer  is  senior  programmer janalyst 
at  the  Kansas  City  (Kan.)  Department  of 
Planning  and  Development. 


Reader  Commentary 


With  the  New  Role  of  the  Auditor 


DPers  Must  Get  Ready  Now  for  Real  Data  Base  Life 


When  the  National  Bureau  of 
Standards  (NBS)  was  getting  ready  to 
publish  NBS  Special  Publication  451, 
“Data  Base  Directions  —  The  Next 
Steps,”  earlier  this  year,  it  had  the 
delightful  idea  of  showing  the 
relationships  between  various  areas  by 
means  of  a  jigsaw 
puzzle. 

Regulations 
(which  referred  to 
government 
regulations  and  their 
impact)  were  shown 
as  the  chin  and 
m  outh  —  which 
appeared  somewhat 
appropriate,  all 
things  considered. 

Technology  was 
shown  as  the  neck, 
on  which  everything 
else  was  based  —  which  again  was  quite 
well  thought  out.  Audit  was  allocated 
both  the  eyes  and  the  nose  —  and  that  I 
found  interesting. 

Why  a  Nose? 

It  is  easy  to  see  why  the  eyes  were 
allocated  to  audit  operations.  It  looks  at 
what  is  going  on  by  inspection.  This  is  its 
responsibility  —  and  it  requires  eyes. 

But  why  a  nose?  What  is  the  symbolic 
function  of  the  nose  as  seen  by  the  NBS? 

The  answer  came  out  in  the  audit  part 
of  the  report.  Here  it  was  noted  the 
auditors  workshop  reviewed  problems 
which  it  felt  will  occur  in  the  next  five 
years. 

The  auditors  did  not  simply  look  at  the 
problems  that  are  currently  known;  ra¬ 
ther,  they  went  ahead  and  sniffed  prob¬ 


lems  that  are  not  here  yet. 

The  auditors  were  investigators  here, 
rather  than  inspectors  —  and  did  a  pretty 
good  job  of  it  too. 

So  the  illustration  of  the  auditors  having 
the  investigational  smelling-out  nose  as 
well  as  the  inspecting  eyes  was,  in  the 
circumstances,  quite  appropriate. 

Auditors  Looked  Forward 

In  their  investigation,  the  auditors  no¬ 
ticed  how  fragile  the  data-based  corpora¬ 
tions  were  and  how  the  increased  con¬ 
centration  and  reduced  redundancy  of 
data  made  it  quite  foreseeable  that,  owing 
to  human  error,  a  corporation  could  be 
simply  wiped  out. 

They  particularly  rejected  the  concept 
that  the  chance  of  such  a  disaster  wiping 
out  a  data  base  is  so  remote  an  auditor 
might  not  have  the  obligation  to  report 
any  case  where  such  a  possibility  existed. 

More  to  the  point,  the  auditors  speci¬ 
fically  differentiated  the  data  base/non¬ 
data  base  situations  at  this  point. 

From  their  point  of  view,  the  move  into 
data  bases  makes  it  apparently  obligatory 
for  auditors  to  investigate  areas  where 
they  previously  did  not  need  to  go  —  in 
this  case,  into  the  effectiveness  of  data 
base  recovery  areas. 

From  their  statements,  there  was  a  con¬ 
sensus  the  depth  of  danger  was  such  that 
the  auditor  would  not  merely  investigate 
the  matter,  but  would  also  have  to  for¬ 
mally  report  any  danger  situations  —  not 
just  push  the  matter  under  the  rag  in 
some  working-paper  notation  or  com¬ 
ment  about  the  advantages  of  stricter 
controls,  tighter  management,  etc. 

The  panel  listed  various  integrity  con¬ 
siderations,  which  certainly  go  well  be¬ 


yond  backup  when  someone  sends  all  the 
disks  to  a  laundromat  or  similarly 
destroys  the  material. 

Security,  accuracy  controls  and  the 
quality  of  data  held  in  the  data  base  are 
all  in  the  auditor’s  mind  when  the  utmost 
scrutiny  is  necessary. 

When  data  is  recorded  only  once,  this 
recording  has  to  then  be  used  for  all 


The  cover  of  NBS  Special  Publication  451 
illustrates  the  new  role  of  the  data  base 
auditor  as  investigator. 

subsequent  use  and  the  validation  of  the 
“initial  step,”  i.e.,  the  original  entry,  will 
have  to  be  checked  by  the  auditor  as 
being  as  extensive  as  possible,  the  audi¬ 
tors  pointed  out.  And  that  is  going  to 
cost  more  money,  you  can  be  sure. 

Similarly,  the  auditors  called  for  the 
auditors  to  see  that  the  data  base  has 
self-diagnosing  capabilities  to  find  in¬ 
accurate  data.  They  want  such  a  system 


to  always  include  provisions  for  the  sys¬ 
tem  to  internally  evaluate  and  test  its 
own  accuracy. 

Now,  that  is  not  present  —  nor  does  it 
need  to  be  —  in  nondata  base  systems. 

Read  It  Yourself 

Read  the  report  for  yourself  —  and 
think  about  what  it  really  means  and 
what  new  aspects  have  added  to  current 
safeguards  when  a  system  goes  data  base. 

After  reading  it,  think  about  what  it 
really  means  to  prepare  for  the  new  en¬ 
vironment.  How  many  programmers  or 
analysts  know  how  to  design  input  suit¬ 
able  for  automatic  self-diagnosis? 

How  many  installations  have  sufficient 
control  over  new  applications  to  ensure 
data  that  was  originally  accurate  enough 
for  all  contemplated  uses  is  not  later  used 
for  a  purpose  for  which  it  isn’t  properly 
edited? 

That’s  a  whole  new  operational  standard 
for  DP  to  Uve  up  to. 

If  half  of  this  report  is  correct,  we  will 
have  to  review  any  ideas  that  we  have  on 
the  true  costs  of  conversion  to  data  bases. 

It  is  not  like  converting  to  multipro¬ 
gramming  or  operating  systems  was  be¬ 
cause  there  the  individual  programs  re¬ 
mained  logically  independent  and  any 
problems  were  effectively  isolated.  No 
longer  is  that  true. 

So  now  it  is  up  to  us  to  get  ready  for 
real  data  base  Ufe,  not  just  the  experi¬ 
mental  efforts  that  appear  to  be  data 
bases. 

©Copyright  1976  Alan  Taylor.  Repro¬ 
duction  for  commercial  purposes  requires  writ¬ 
ten  permission.  Limited  numbers  of  copies  for 
non-commercial  purposes  may  be  made  pro¬ 
vided  they  carry  this  copyright  notice.  The 
views  expressed  in  this  column  do  not  neces¬ 
sarily  reflect  those  of  Computerworld. 
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Call  (800)  2271102^ 
for  the  lowest  prices 
and  fastest  deliveries  on 
new  and  used  terminals. 


*ln  California  call  (415)  632-2856 


New  terminals  at  big  savings. 

The  lowest  prices  on  high  quality 
terminals  going  For  sale,  lease  or  rent 
Tl  745  portable  terminal.  plusTI  735, 
725,  743  KSR,  733  KSR  and  ASR  as  well 
DECwriter  II  printer  ADDS  580  and 
980  CRT's.  Diablo  1620  And  others. 
Year-end  sale  on  used  terminals.^ 
These  terminals  have  come  off  lease. 
They're  in  excellent  shape,  were 
regularly  serviced,  and  have  a  30-day 
parts/labor  warranty. 

'  Ycdf  end  sale  ends  December  3l,  1976. 
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Call  from  BAM  to  8PM  EST. 
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Oakland  Airport  Office  Center 
303  Hegenberger  Road,  Suite  203 
RO  Box  6579 

Oakland,  CA  94621,  (415)  632-2856 


Honeywell  Not  Selling 
At  Garage  Sale  Prices 


Herb  Grosch,  in  “DP  Fairy  Tale  Has 
Three  Dwarfs  Left”  [CW,  Nov.  1  ] ,  stated 
“Honeywell  is  having  a  garage  sale.”  If 
this  is  true,  Honeywell  is  certainly  not 
selling  its  equipment  or  services  at  garage 
sale  prices. 

Now,  I  am  no  great  lover  of  Honeywell 
management,  but  I  do  believe  it  has  put 
out  and  is  still  putting  out  some  very 
good  and  reliable  equipment.  1  am  very 
satisfied  with  the  Honeywell  equipment 
we  have  and  am  quite  proud  of  the  things 
we  are  doing  with  it. 

In  a  previous  column,  “Into  the  Act” 
[CW,  Mar.  1,  1976],  Grosch  said  things 
were  looking  pretty  good  at  Honeywell 
with  the  advent  of  Level  6.  Now  he 
completely  reversed  this  position  without 
explanation,  which  leads  me  to  ask:  Will 
the  real  fairy  tale  please  stand  up? 

Michael  P.  Eiseman 
Vice-President 

Revere  Electric  Supply  Co. 

Chicago,  Ill. 


IBM  370  binary  arithmetic  operations 
treat  the  high-order  bit  of  2-byte  data  as 
the  sign  of  the  number  (0  for  positive,  1 
for  negative).  Only  15  bits  are  used  for 
the  magnitude  of  the  number,  giving  a 
maximum  of  32767. 

It  appears  Schechter’s  will  have  negative 
dates  after  Sept.  17,  1989  (32767), 

A  full  word  (four  bytes)  on  the  IBM 
370  permits  a  maximum  number  over 
two  billion.  Using  a  full  word,  you  can  set 
your  base  date  to  the  first  day  of  our 
calendar  (the  birth  of  Christ,  if  you  will), 
and  your  date  processing  routines  should 
remain  valid  for  a  long  time. 

Joseph  W.  Begasse 
Consohdated  Edison  Co. 

of  New  York,  Inc. 

New  York,  N.Y. 


Say  It  Ain't  So 


Mysterious  Results  in  '89 


David  Schechter’s  five-digit  number 
(FDN)  technique  [CW,  Nov.  8] ,  which 
we  call  day  of  century  (DOC),  ehmi- 
nates  end-of-decade  problems  such  as  the 
January  1970  disasters  and  reduces  the 
end-of-century  problems  —  January  2000 
will  be  a  good  month  to  vacation  in 
Antarctica. 

However,  using  two  bytes  to  store  day- 
of-century  dates  in  the  IBM  370,  as 
Schechter  suggested,  will  produce  some 
mysterious  results  around  1989. 


-i 
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The  Social  Security  Administration  said 
a  new  tape  mounting  and  control  system 
will  save  about  $1  million  per  year  [CW, 
Oct.  18].  As  I  interpret  the  figures,  it 
looks  more  like  $600,000. 

The  estimate  was  based  on  a  study  of 
the  old  system  from  June  1  to  July  15 
and  on  the  new  system  from  July  16  to 
Aug.  31.  Both  studies  covered  three  daily 
shifts,  Monday  through  Friday. 

My  problem  is  that  there  is  no  explana¬ 
tion  of  the  holiday  on  Monday,  July  5, 
during  the  old  system  study. 

If  no  other  day  was  used,  the  old  system 
covered  32  days  and  the  increase  was 
12.7  jobs  per  day,  or  about  66%  of  their 
figure . 

Please  tell  me  they’re  OK,  I’m  not  OK, 
and  make  me  a  happy  taxpayer. 

Stephen  D.  Barry 

Winchester,  Mass. 
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JASPER  JOB  ACCOUNTING 

SYSTEM 


JOHNSON  SYSTEMS  INC. 

8400  Westpark  Drive,  McLean,  Virginia  22101 


n 


STATE 


PHONE 


COMPUTER 


OPERATING  SYSTEM 


Jasper  Does  If  All  ' 

That's  Why  Jasper  Is  The  Leading  Job 
Accounting  &  Billing  System  In  The  U  S  A 


JOB  ACCOUNTING 
POWER/VS  ACCOUNTING 
RJE  ACCOUNTING 

COMPUTER  PERFORMANCE  ANALYSIS 
USER  BILLING 
COST  DISTRIBUTION 
BUDGET  CONTROL 
THRUPUT  ANALYSIS 
PAGING  ACTIVITY  ANALYSIS 
PERIPHERAL  UTILIZATION 
PROGRAMMER  ACTIVITY  ACCOUNTING 
JOB  SCHEDULING  INFORMATION 


WHY  NOT  TRY  JASPER  FOR  30  DAYS  AND  SEE  FOR 
YOURSELF? 

SEND  TODAY  FOR  A  FREE  BROCHURE  OR  CALL 
DATACHRON  (212)  675-5333 


□  HAVi  YOUR  REPRESENTATIVi  CALL 

□  SEND  INFORMATION  □  JASPER 


DATACHRON  CORP. 
174  FIFTH  AVE.  NEW  YORK  N.Y.  10010 
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CPEUG  Keynoter  Says 

Microprocessor  Revolution  Changing  Focus  of  CPE 


By  Don  Leavitt 
Of  the  CW  Staff 

SAN  DIEGO  —  The  problem  faced  by 
computer  performance  evaluation  (CPE) 
is  not  being  changed  by  the  microproces¬ 
sor  revolution,  but  the  point  at  which  the 
problem  is  attacked  is  changing,  accord¬ 
ing  to  Seymour  Jeffery  of  the  National 
Bureau  of  Standards. 

Keynoting  this  year’s  meeting  of  the 
CPE  Users  Group  (CPEUG)  here  recently, 
Jeffrey  said  CPE,  “properly  understood 
and  applied,”  has  always  been  concerned 
with  finding  better  and  more  economical 
ways  for  users  to  satisfy  their  DP  needs.” 

And  the  only  way  to  do  that,  he  added, 
is  to  understand  the  technology  and  to 
understand  the  application  well  enough 
to  find  a  cost-effective  fit  between  the 
available  equipment  and  the  need. 

In  the  past  and  even  today  in  working 


By  Don  Leavitt 
Of  the  CW  Staff 

CINCINNATI  —  To  get  the  most  out  of 
an  on-line  system,  users  have  to  design  for 
performance  and  then  measure  the  at¬ 
tained  performance  and  make  useful  ad¬ 
justments,  according  to  a  systems  engi¬ 
neer  for  Cincom  Systems,  Inc. 

Leading  a  technical  session  at  the  recent 
Knock-About,  or  Cincom  users  group 
meeting,  Jon  Waters  said  the  design  phase 
should  be  based  on  proven,  efficient  tech¬ 
niques. 

But  more  important,  he  added,  is  the 
setting  of  goals  for  performance  —  the 
defining  of  exactly  what  is  to  be  accom¬ 
plished. 

If  those  goals  are  in  place,  the  perform¬ 
ance  measurement  phase  is  straight¬ 
forward.  “Does  the  system  match  the 
goals?  If  not,  where  is  the  bottleneck?” 
he  asked. 

In  any  case,  he  added,  “What  is  the 
expansion  potential?” 

Consideration  Questions 

Actually,  Waters  noted,  the  design  phase 
has  to  take  two  things  into  consideration: 
What  really  must  be  done  and  how  should 
it  be  done  with  the  greatest  economy  of 
resources. 

Here  again,  a  series  of  questions  il¬ 
lustrates  the  concerns  the  designer  must 
have,  he  said. 

Once  the  design  is  set,  is  it  really  what 
the  end  result  should  be?  Beyond  that, 
what  are  the  future  plans?  he  asked. 

In  terms  of  resources,  what  is  the  best 
way  to  do  this?  Will  our  methodology  let 
us  grow?  And  what  is  the  most  reliable 
and  supportable  method  for  meeting  our 
goals? 


with  general-purpose  mainframes,  “CPE 
has  had  to  second-guess  systems  program¬ 
mers,  operators  and  applications  program¬ 
mers.  In  the  future,”  he  continued,  with 
micro-based  systems  “we  will  probably 
find  it  more  useful  to  second-guess  the 
systems  analyst  and  the  systems  de¬ 
signer.” 

Economics  Doubtful 

The  economics  of  computing  with 
microprocessors  has  begun  to  raise  “con¬ 
siderable  doubts”  about  the  cost-effec¬ 
tiveness  of  end-user  CPE  studies  “and 
these  doubts  are  more  likely  to  increase 
than  to  go  away”  as  micros  become  more 
prevalent,  Jeffery  told  the  group. 

Traditional  CPE  developed  as  it  did 
because  the  physical  size  and  environ¬ 
mental  requirements  of  computer  systems 
made  it  natural  to  bring  the  workload  to 


In  some  plans,  there  are  functions  that 
would  be  better  handled  in  batch  proc¬ 
essing;  in  others,  functions  laid  out  for 
single-thread  handling  might  be  done  as  a 
paralleled,  overlapped  task.  Waters  said. 

Designers  must  determine  if  all  the  re¬ 
quired  functions  fit  into  the  time  frame 
that  is  predicted,  plus  a  pad  factor,  for 
good  response  and  throughput. 

A  full  analysis  must  be  done,  with  in¬ 
puts  from  all  personnel  —  programmers, 
terminal  operators,  user  management  and 
DP  management  —  in  order  to  define  the 
system.  Waters  emphasized. 

Defining  the  performance  goals  is 
another  two-step  process,  the  systems  en¬ 
gineer  continued.  The  designer  has  to 
determine  the  nature  of  the  required 
throughput  and  set  goals  appropriate  to 
the  application. 

The  goals  are  best  defined  in  “units  of 
work”  terms.  Then,  by  breaking  down 
the  units  of  work  into  components,  a 
throughput  potential  or  response  time 
prediction  can  be  made,  he  said. 

Result  of  Design  Efforts 

Recognizing  his  presentation  was  heav¬ 
ily  dependent  on  a  lot  of  questions. 
Waters  pointed  out  the  net  result  of 
design  efforts  in  which  too  few  questions 
are  asked  might  be  a  “wonderful  system 
that  has  features  no  one  ever  uses”  or  “an 
immense  amount  of  overhead  for  no 
reason.” 

Once  concern  for  design  has  shaped  a 
system  that  will  do  the  right  job,  the 
concern  must  switch  to  doing  the  job 
right,  he  went  on. 

The  designer  has  to  make  a  wise  choice 
of  file  types  so  as  to  minimize  I/O  ac¬ 
cesses  and  data  transmission  require- 


the  system,  he  noted.  In  turn,  centralized 
CPU  sites  maximized  both  the  ability  to 
make  changes  and  the  potential  for  large 
payoffs  in  increased  efficiency,  he  said. 

“But  what  happens  to  this  way  of  think¬ 
ing,”  he  asked,  “when  the  ‘natural’  dy¬ 
namics  no  longer  apply  -  when,  througli 
lower  costs  and  vastly  reduced  .size,  the 
computer  goes  to  where  the  workload  is, 
instead  of  the  other  way  around?” 

The  implication  of  such  a  trend  on  CPE 
technology  is  “devastating,”  Jeffery  said. 
The  dispersion  of  computer  power  across 
a  user  community  “would  raise  the  cost 
of  conventional  measurements  well  be¬ 
yond  acceptable  levels,”  he  added. 

Performance  measurement  and  tuning 
came  into  prominence  only  after  operat¬ 
ing  systems  became  “an  art  form”  in  the 
mid-1960s  and  end  users  “finally  became 


ments,  he  said. 

Designers  must  recognize  hardware  lay¬ 
out  is  “critical”  to  performance,  he  said. 
The  teleprocessing  network  must  be  bal¬ 
anced  for  even  activity  distribution,  and 
this  means  using  as  many  disk  channels 
and  devices  as  possible. 

Users  should  try  to  keep  master  files  on 
different  disks,  rather  than  on  related 
variable  files,  to  minimize  seek  times. 

When  sharing  disks,  related  files  should 
be  located  near  each  other,  he  added. 


ANAHEIM,  Calif.  —  A  low-cost  sort 
package  from  an  independent  software 
vendor  here  is  said  to  gain  its  efficiency 
by  being  limited  in  its  use  to  working 
with  only  small-  and  medium-sized  sort 
assignments. 

Files  larger  than  500,000  bytes  just 
aren’t  handled  well  by  the  package,  ac¬ 
cording  to  Bill  Page,  DP  director  for  the 
Page  Co. 

Sorting  is  traditionally  one  of  the  major 
operations  in  a  DP  installation  and  Page 
got  into  its  own  development  when  pack¬ 
ages  available  to  it  didn’t  seem  to  do  the 
work  as  well  as  Page  wanted,  he  indi¬ 
cated. 

The  problem  appeared  to  be  that  all  the 
packages  were  so  generalized  to  work 
with  all  kinds  of  files  and  a  variety  of 
sorting  demands  that  they  weren’t  par¬ 
ticularly  good  on  any  particular  type  of 
file,  he  explained. 

At  the  end  of  its  programming  effort. 
Page  had  what  appeared  to  be  an  “ex¬ 
tremely  efficient”  in-core  sort  for  small 
and  medium  amounts  of  data,  he  said. 


convinced  technology  had  truly  left  them 
in  its  tracks.”  Jeffery  said  in  recalling  the 
history  ot  CPE. 

Computers  had  always  been  fast,  but 
early  users  saw  them  doing  one  recogniz¬ 
able  workload  step  at  a  time.  Multipro¬ 
gramming  operating  systems  changed  all 
that  by  doing  parts  of  several  different 
tasks  concurrently  “in  order  to  increase 
the  utilization  of  an  expensive  CPU,”  he 
recalled. 

The  operating  system  itself  grew  and 
developed  “an  ever-increasing  need  for 
hardware  resources”  and,  in  time,  CPE 
emerged  as  an  attempt  to  unravel  the 
multiprogramming  mystery  and  impose 
“some  measure  of  control"  over  a  waste¬ 
ful  resource,  he  continued. 

But  now,  with  micros,  operating  sys¬ 
tems  may  become  completely  unneces¬ 
sary,  Jeffery  believes.  “In  contrast  to  the 
complexity  of  multiprogramming  sys¬ 
tems,  microprocessors  are  models  of  regu¬ 
larity  and  .simplicity,”  he  said. 

‘‘Where  multiprogramming  baffled 
users,  micros  intrigue  them;  in  place  of 
the  alienation  that  came  from  excluding 
users  from  the  computer  room,  micros 
offer  availability,  convenience  and  famili¬ 
arity,”  he  added. 

Without  complex  operating  systems,  the 
end  user’s  need  to  measure  hardware  or 
software  performance  “virtually  disap¬ 
pears.”  The  need  to  buOd  a  good  system, 
however,  takes  on  added  importance  in 
micro-based  systems  that  aren’t  expected 
to  be  tuned  once  they  are  in  place, 
Jeffery  said. 


At  this  point.  Page  claimed  he  thought 
he  had  failed,  but  he  gave  copies  of  the 
sort  to  a  few  users  who  had  helped  in  the 
development  effort. 

Positive  Reactions 

The  reactions  were  far  more  positive 
than  he  had  anticipated.  Page  said. 

Then  he  realized  his  own  situation 
wasn’t  very  different  from  others’.  In  his 
installation,  as  much  as  75%  of  the  CPU 
time  utilized  by  sorting  was  devoted  to 
precisely  the  small-  and  medium-sized 
jobs  for  which  his  coding  had  been  tai¬ 
lored,  he  said. 

“The  only  solution  we  could  come  up 
with,”  he  added,  “was  to  offer  the  pro¬ 
gram  at  a  very  low  price  [  $295]  and  offer 
a  free  trial  at  the  user’s  installation,”  Page 
said. 

The  program  itself  requires  3K  plus 
whatever  room  for  buffers  the  user  can 
spare.  It  works  any  IBM  OS  or  OS/VS 
environment,  he  added. 

The  company  can  be  reached  through 
P.O.  Box  6372,  Anaheim,  Calif.  92806. 


Good  Design  Seen  Key  to  On-Line  System 


$295  Sort  Handles  Small  Files 


DATACENTER  RESOURCES  MANAGEMENT.. JOB  SCHEDULING... 
PRODUCTION  CONTROL... 


TO  PERFORM  THESE  FUNCTIONS  YOU  NEED  INFORMATION.  INFORMATION 
FROM  A  NUMBER  OF  SOURCES,  LIKE  . 


SOME  OF  YOUR  INFORMATION  NEEDS  THE  SOURCES 


•  The  source  of  the  work  to  be  processed 

•  The  time  in  -  time  out  of  each  Job 

•  The  dependence  of  one  job  to  another 

•  The  people  available 

•  The  work  stations  that  are  available 

•  The  priority  of  each  Job 

•  The  job  mix  to  be  processed 

•  CPU  &  Peripherals  requirements 

•  Information  about  past  requirements 

•  Potential  resource  contention 

•  Historical  Job  run  times 

•  Alternative  production  schedules 


Manual  Files 

Manual  Files/Operating  System 
? 

Data  Center  Staffing 
Manual  Files 
Operating  System 


Manual  Files/SMF  Data 


If  you  have  some  questions  about  better  resource  management,  job  scheduling  and  production 
control  .  .  .  Allow  us  to  introduce  you  to  our  scheduling  system  .  .  .  You’ll  find  the  information  you 
need. 


Please  send  more  information  about  VCI’s 
Scheduling  System. 

VALUE  COMPUTING  INC. 

300  VCI  Building/West  Marlton  Pike 
Cherry  Hill,  N.J.  08002 

Name 

Company 

Title 

Phone 

Address 

City  State  Zip 

CPU  Operating  System 


FROM  VALUE  COMPUTING  -  THE  COMPUTER  OPERATIONS  COMPANY 
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lUP  Extends  IBM  Life 


U  Hi  II  PI  MNS.  I  he 

Siller (leneulK  AeeepKsI 
A'  I'MiTiljne'  ProtcJnres  ((r  \AP) 
Viiii.iiion  S\^tetn.  ;in  Inslalleei 
L  sei  Program  (H  IM  fri'iii  IBM, 
^u;  r 'Ti'  lile'  insar.iii^e  applica- 
■  me  under  IBM's  DOS/ 

\'S  jnd  based  on  the  Consoli¬ 
date  1  I  UTietions  ()rdinar\  (Cl  O 
ID  program  prrjduel.  a  spokes¬ 
man  noted. 

Developed  by  a^Iuanes  at  Car¬ 
lin-Black  Systems  Corp.  in 
I  ouisville.  the  system  calcu¬ 
lates  statutory  and  (JAAP  re¬ 
serves.  premium  items,  details  on 
poliev'  values,  reserves  released 
and  policv  evhrbits  lor  year-end 
aiul  interim  reviews,  he  added. 

I  he  \  a  lualion  portion  ol 
the  package  covers  life  insurance, 
■innuities,  acciileni  and  health, 
supplemental  benefits,  “e.xtra 
lile”  and  "paid-up”  categories.  It 
accepts  the  (  I  ()  II  policy  master 
file  directly,  IBM  said. 

rile  programs  e.xtract  records 
from  the  CP'O  policy  master  file, 
perft.irm  carious  sorts,  develop 
control  totals,  perform  the  valu¬ 
ation  calculations,  print  reports 
and  create  output  files  for  later 
programs,  the  spokesman  said. 

The  logic  includes  edits, 
“meaningful”  error  messages  and 


audit  trail  reports  with  control 
totals,  he  added. 

Written  in  AN.S  Cobol,  the 
system  was  tested  with  the 
Cobol/VS  compiler  and  the 
■Sort/VS  under  DOS/VS  Release 
.s2.  I  he  programs  require  three 
magnetic  tape  drives,  a  .CC^O 
disk  unit,  a  printer  and  a  card 

CAC  'Texed’ 

(  l\(  INNAll  Texed  from 
Computer  .Assurance  Corp. 
(C.AC  I  is  described  as  a  program 
that  produces  ‘‘publishable” 
documentation,  letters  and  stan¬ 
dard  operating  procedures  from 
free-form  punched-card  input. 

In  addition  to  printing  what¬ 
ever  text  is  provided  according 
to  user-provided  format  instruc¬ 
tions.  the  program  also  provides 
a  table  of  contents  and  an  alpha¬ 
betic  index  with  page  number 
references  for  longer  pieces  of 
documentation,  the  company 
said. 

Input  cards  are  free-form  ex¬ 
cept  for  three  columns  on  each 
which  are  set  aside  for  printer 
format  control.  All  extraneous 
spaces  are  suppre.ssed  so  that,  for 
example,  sentences  can  be 
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LOCATE  and  EVALUATE 
MINICOMPUTER  SOFTWARE 

.  Over  300  completely  detailed 
program  descriptions. 

.  Operational  requirements 
.  I ndexed  by  Application 
.  Cross  referenced  by: 

Minicomputer  CPU  (S) 

Source  Language 

Subscription  Includes;  Base  Volume 
plus  4  Updates 

$75.  U.S./Canada  $100.  Foreign 
INTERNATIONAL  MANAGEMENT  SERVICES 

70  Boston  Post  Road,  Dept.  C  -  Wayland,  Mass.  0 
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A  GRI  distributor: 

The  key  in  turnkey  systems. 

If  you  are  experienced  in  the  applications-programming  end  of 
the  computer  field  and  have  a  good  working  knowledge  of  RPG  II, 
you  have  a  very  saleable  talent.  All  you  need  to  turn  that  talent  into 
a  successful  turnkey  operation  is  a  very  saleable  small  business 
system.  And  we  have  it.  The  GRi  System  99. 

System  99  is  a  minicomputer-based  multi-user  business  sys¬ 
tem  supporting  Interactive  RPG  II.  It  comes  with  a  GRI  99'50 
computer,  disk,  printer,  and  video  terminal(s).  It  also  comes  fully 
software  loaded  and  ready  to  program.  And  it's  very  competitively 
priced  With  no  trouble  whatsoever,  we  can  also  configure  the 
System  99  with  other  peripherals — including  80-  and  96-column 
card  equipment  and  magnetic  tape — for  both  on-line  interactive 
data  entry  and  batch  processing. 

The  business  opportunities  tor  a  GRI  distributor  are  almost 
unlimited  Unfortunately  the  number  of  distributorships  available 
are  not.  Right  now  we  re  looking  for  a  tew  good  people  in  several 
select  markets.  Let  us  know  your  qualifications  by  writing  to; 
Director  of  Sales,  GRI  Computer  Corporation,  870  Georges  Road, 
North  Brunswick.  NJ  08902. 
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We  can  mahe  beautiful 
turnkey  systems  toaether. 
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GRI  Computer 

CORPORATION 


Insurance  Program 


reader;  modifications  can  be 
made  to  eliminate  the  need  for 
the  tape  drives  or  to  support 
other  disk  systems.  IBM  said. 


The  largest  program,  not  in¬ 
cluding  sort,  is  approximately 
90K  bytes. 


■As  an  I  UP,  the  system  will  be 


provided  with  error-correction 
services  only  until  Oct.  31.  With¬ 
in  that  time  frame,  the  support 
is  limited  to  providing  a  list  of 
errors  and  proposed  solutions. 

The  system  costs  $1,040/ mo 
but  payment  is  waived  after  the 
first  12  months  of  continuous 
use,  IBM  said 


Creates  Documentation 


Service  Aids 
Investments 


TORONTO  —  A  service  to 
help  money  managers  see 
how  a  portfolio  will  perform 
under  various  conditions  is 
available  from  Canavest 
House  Ltd. 

The  user  must  provide  the 


raw  data  based  on  what  he 
thinks  is  likely  to  happen  to 
such  variables  as  interest 


punched  on  individual  cards  and 
sequenced  as  desired  just  before 
the  actual  print  run,  C.'AC  said. 

Written  in  ANS  Cobol,  Texed 
runs  in  a  20K  partition  under 
IBM’s  DOS  or  DOS/VS  and  re¬ 
quires  only  a  card  reader  and  a 
line  printer  as  peripherals. 


Source  code  for  the  program  is 
available  for  $350.  Buyers  are 
also  provided  a  test  deck  — 
which  produces  a  user  manual  — 
and  a  hard-copy  u,ser  manual,  a 
spokesman  said  from  Depart¬ 
ment  C-D,  CAC,  8041  Hosbrook 
Road,  Cincinnati,  Ohio  45236. 


Symposium  on  Operating  Systems 
Seeks  Papers  for  1977  Conference 


WEST  LAFAYETTE,  Ind. - 
The  Sixth  Symposium  on  Op¬ 
erating  Systems  Principles 
(SOSP-6)  will  be  held  a  year 
from  now,  on  Nov.  16-18,  1977, 
at  Purdue  University  here. 

Papers  emphasizing  concepts  or 
principles  of  general  application 
in  operating  systems  are  invited, 
according  to  SOSP-6’s  paper  co¬ 
ordinator,  Dorothy  E.  Denning. 

The  meeting  is  sponsored  by 
the  Association  for  Computing 
Machinery  (ACM)  Special  Inter¬ 
est  Group  on  Operating  Systems. 
It  will  be  hosted  by  the  Com¬ 
puter  Sciences  Department  and 
arranged  by  the  Division  of  Con¬ 
ferences  and  Continuing  Educa¬ 
tion  at  Purdue. 

In  the  call  for  papers,  Denning 
said  March  31  is  the  deadline  for 
six  copies  of  each  article  to  be 
considered.  All  should  be  typed 
( double -spaced)  and  none  should 
be  more  than  20  pages  long. 

The  papers  will  be  reviewed 
“blind”  by  the  program  commit¬ 
tee,  so  the  author’s  name  and 
affiliation  should  appear  on  the 
cover  page  only,  she  added; 

Notices  of  acceptance  or  rejec¬ 
tion  will  be  sent  out  by  May  15; 
papers  of  special  merit  will  be 


Directory  from  Atsu 


Details  T/5  Services 


BOULDER,  Colo.  -  The  Asso¬ 
ciation  of  Time-Sharing  Users 
(Atsu)  has  published  the  first 
three  sections  of  a  comprehen¬ 
sive  directory  for  users  of  com¬ 
mercial  time-sharing  and  remote 
computing. 

Called  the  “Interactive  Com¬ 
puting  Direclories,”  they  com- 
pleinenl  the  a.ssociation’s  bi¬ 
monthly  newsletter.  “Interactive 
C'omputing.”  according  to  Hillel 
Segal,  president  of  .Atsu. 


Section  Coverage 

The  first  section  covers  finan¬ 
cial  modeling  languages  offered 
by  the  time-sharing  companies, 
with  data  covering  60  languages. 

1  he  second  section  covers  in¬ 
teractive  data  base  systems  while 
the  third,  called  “Company  Pro¬ 
files  and  Security  Precautions,” 
offers  information  about  40 
companies  offering  remote  com¬ 
puting  services. 

The  cost  of  membership  in 
Atsu.  including  the  newsletters 
and  directories,  is  $60.  Atsu  is  at 
75  Manhattan  Drive,  Boulder, 
Colo.  80303. 


included  in  a  special  issue  of  the 
Communications  of  the  ACM  in 
early  1978. 

Papers  for  the  conference 
should  be  sent  to  Denning, 
SOSP-6  Paper  Coordinator, 
Computer  Sciences  Department, 
Purdue  University,  W.  Lafayette, 
Ind. 47907. 


rates,  wage  settlements  and 
commodities  prices,  Canavest 
said. 

Once  the  user  determines 
the  likely  return,  holdings  can 
be  changed  appropriately,  a 
spokesman  explained. 

By-products  of  the  service 
are  hard-copy  reports  the  user 
can  show  his  clients  to  ex¬ 
plain  why  certain  investments 
were  made. 

Users  need  only  English  to 
access  the  service’s  two  IBM 
360/7  5s  by  dial-up  phone 
lines. 

The  service  costs  $1 3,000  to 
$30,000  annually.  Canavest 
can  be  reached  through  P.O. 
Box  13,  Commerce  Court 
Postal  Station,  Toronto, 
Canada  M5L  1  A3. 


MACHINE  SHIP  DATE 


370/138  1  meg- 
340/148  2  meg- 


Dec,1976 
April, 1977 


Configured  To  Your  Specs 
SPECIAL 


360/50  H-l  2  or  3  CH  1052-7 
GREAT  RATES  NOW 


NATIONAL  COMPUTER  RENTAL,  LTD. 

41 5  Madison  Ave. 

New  York,  N.Y.  10017 
Call  Collect:  (212)  532-1500 


Member  of  Tiger  Leasing  Group 


Member  of  Computer  Lessors  Assoc. 


RSTS/E  USERS  -  DO  YOU  SCHEDULE  YOUR 
PROGRAMMERS  TO  PRODUCE 


A  PROGRAM  PER  DAY? 

M.RG.  *  USERS  DO!  ^ 


and  tht'v  gel  in  a  high  level,  truly 
language. 

•  Optimised  object  code  for 
execution  efficiency 

•  I'ullv  interactive  file  updating, 
repoiting  and  -  enquire  with 
complete  ■'ecurilv 

ilegrated  Sort  p.ickage  which 
n|it:mist’s  available  core  devices  in 
lUst  one  line  of  code 

line  dat.i  entre  vcith  iiiteractne 
v.alidation  to  Data  B.ise 


functional  commercial  programming 


•*  Inlt 


•  Kasy  to  read  and  maintain,  fully 
documented  "English"  source 
programs 

•  Immediate  mode  on  line  program 
development  capabilities. 

f.et  MPG  reduce  your  systerfi 
development  cost-;  and  lead  time  , 
whilst  you  concentrate  on  putting 
yoLii  computer  to  work  more 
efficientlv 


.M  PG  stands  for  MIS  PROGRAM  GENERATOR" 


ViV  are  citrrer^tiy  In  the  U.S.A.  Jn<lo//Jng  M  P  G- 
For  a  free  introduction  to  M  P  G.  urite  to: 


I 


C.W.  Box  4862  797  Washington  Street 

.Newton,  Mass.  02160 
or  the  address  below 

MANAGEMENT  INFORMATION 
SYSTEMS  PTY.LTD. 

3  Bowen  Crescent.  Melbourne.  Victoria.  3004.  Australia,  j 
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That^  iinp<ntant  to  remember 
with  high-density  drives. 


The  advantages  to  6250  CPI  recording  —  like 
higher  data  transfer  rates  and  a  reduction  in  library 
size  requirements  —  are  numerous. 

But  there  are  also  some  disadvantages.  One  of 
them  is  the  masking  by  the  OCR  format.  Because  of  it 
the  only  way  to  get  an  accurate  error  listing  is 
through  sense  b\^e  interrogation.  Ask  your  Graham 
product  technology  man  why. 

Because  of  unnoticed  errors  serious  degrada¬ 
tion  in  read/write  reliability  can  occur.  This  is  com¬ 
pounded  by  debris  from  bargain-priced  computer 
tapes,  which  don’t  have  the  modulus  of  toughness 
and  durability  of  Epoch  4. 

Get  certified  error-free  Epoch  4.  It  makes  all 
the  difference.  Now  —  and  for  the  future. 

E  graham 

MAGNETICS 

Graham.  Texas  76046 
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Survey  Finds  Users  Favor  Unrestricted  DP  for  Carriers 


By  John  P  Hebert 

Of  the  C\W  Staff 

R\MS('i'.  N.J.  -  I  elecommimicalions 
r\  Ja'vor  n.inirmim  regulatory  restne- 
on  the  use  ot  computers  as  an 
integral  part  ot  terminal  services  provided 
by  common  carriers,  a  recent  survey  lias 
found. 

The  (  enter  for  Communications  Man¬ 
agement,  Inc.  (C(  Ntl),  an  independent 
Iclecommunical ions  research  organization 
liere.  conducted  a  survey  providing  read¬ 
ers  ol  its  industry  publieation.  This 
Monti]  in  Tik'ciinununicatiuns.  a  chance 
to  voice  their  opinions  on  "the  role  of  the 
DP  functions  within  tlie  data  terminals 
service  offerings  of  the  communications 
common  carriers," 

Tired  of  Ovcrregulation 

,'\  CC.Vll  spokesman  said  ballots  indi¬ 
cated  users  are  tired  of  overregulation  of 
the  DP  and  data  communications  func¬ 
tions  m  all  areas  and  types  of  business 
and  believe  the  dividing  line  between  the 
functions  should  be  decided  by  open 
competition. 

Preliminary  results  of  the  survey  showed 
of  the  200  telecommunications 
users,  consultants,  vendors  and  carriers 
surveyed  selected  definitions  offered  by 
CC’Ml  which  would  not  restrict  the  car¬ 
riers'  use  of  computers  at  the  terminal 
level,  ('(2.M1  reported. 

The  results  were  summarized  and  distri¬ 
buted  to  all  Tederal  Communications 
Commission  (FCC)  commissioners,  the 


MA\'NARD,  Mass.  —  Digital  Equipment 
Corp.  has  introduced  software  wliich  al¬ 
lows  the  company’s  Datasystem  350 
series  of  small  business  systems  to  inter¬ 
actively  communicate  w'ith  IBM  360/370 
mainframes. 

Written  in  Digital’s  Business-Oriented 
Language  (Dibol),  the  Dicatn  software 
permits  9,600  bit/sec  transmission  in 
IBM’s  Bisynchronous  protocol  over  dial¬ 
up  or  other  phone  lines,  according  to  a 
DEC  spokesman. 

This  allows  a  decentralized  approach  to 
DP  operations,  he  added. 

Dicam  permits  the  local  storage  re¬ 
sources  of  a  Datasystem  to  complement 
the  data  base  and  processing  resources  of 
the  host  IBM  system  while  remaining  an 


Office  of  the  President  and  members  of 
congressional  committees  active  in  tele¬ 
communications  legislation,  CCMI  said. 

Copies  of  the  findings  sent  to  the  E'CC 
were  entered  into  the  record  of  the  sec¬ 
ond  Computer  Inquiry  as  users’  views  on 
current  definitions  of  the  boundary  be¬ 
tween  data  communications  and  DP,  the 
CC.MI  spokesman  noted. 

Second  Inquiry 

A  second  inquiry  was  initiated,  the  FCC 
said,  because  distributed  networks  in 
which  CPUs  and  terminals  are  performing 
both  DP  and  communications  control  ap¬ 
plications  have  been  among  the  develop¬ 
ments  since  the  first  inquiry  in  1971 
[CW,  Aug.  9]  . 

Readers  of  the  CCMI  publication  were 
asked  to  choose  one  of  si.x  alternative 
definitions  of  the  role  of  DP  as  it  applies 
to  carriers’  terminal  offerings.  CCMI 

Fujitsu 

By  Ronald  A.  Frank 

Of  the  CW  Staff 

CHICAGO  —  Fujitsu  Ltd.  has  developed 
a  data  communications  architecture 
which  is  operational  on  several  Japanese 
data  networks  utilizing  the  firm’s  Facom 
CPUs,  according  to  Shigeo  Shiratori  of 
the  Fujitsu  data  communications  archi¬ 
tecture  staff. 

Called  the  New  Network  Architecture 


independent  processor,  he  said. 

Datasystems  operating  with  Dicam  in¬ 
clude  CRT  terminals,  printers  and  mass 
storage  devices  ranging  from  512K  bytes 
on  floppy  disks  to  1  12M  bytes  on  remov¬ 
able  disk  cartridges,  he  said. 

Major  appheation  areas  for  the  distri¬ 
buted  processing  arrangement  include 
sales  order  entry,  inventory  control,  bill¬ 
ing,  consumer  information  and  relations, 
payroll  and  waybill  generation,  according 
to  the  firm. 

The  Dicam  software,  which  runs  under 
dec’s  CTS-300  operating  system,  has  a 
licensing  fee  starting  at  $4,500;  it  will  be 
available  in  January',  the  spokesman 
noted  from  DEC’s  Commercial  Products 
Group  in  Maynard,  Mass.  01  754. 


ranked  the  six  definitions  as  restrictive  to 
the  common  carriers’  use  of  computers, 
permissive  or  noncommittal,  the  spokes¬ 
man  explained. 

No  attempt  was  made  to  categorize  a 
seventh  choice,  which  offered  the  respon¬ 
dent  his  own  opinion,  although  some  of 
those  responses  were  sent  to  the  FCC 
along  with  the  survey’s  results,  he  added. 

A  total  of  37%  of  respondents  agreed 
there  should  be  no  restrictions  placed 
upon  the  carriers’  authority  to  provide 
integrated  DP  functions  with  their  data 
terminal  equipment;  about  21%  said  if  a 
user’s  primary  application  of  a  terminal’s 
DP  capabilities  is  limited  to  word  proc¬ 
essing  of  the  communications  functions, 
it  should  not  be  classified  as  a  DP  system. 

User  Majority 

CCMI  noted  62%  of  respondents  were 
users,  10%  were  consultants,  10%  were 


(NNA),  or  Realized  Network  Architec¬ 
ture,  the  technique  includes  a  data  link 
protocol  based  on  the  Higher  Level  Data 
Link  Control  (HDLC)  developed  by  Euro¬ 
pean  standards  groups,  Shiratori  told  a 
session  on  international  data  networks  at 
the  recent  Info  ’76  conference  here. 

An  advanced  network  architecture  had 
to  be  developed  for  Japanese  data  users 
because  of  the  high  cost  of  carrier  facili¬ 
ties;  a  voice-grade  line  costs  about 
$3, 000/mo  over  a  500-mile  link  for  oper¬ 
ation  at  2,400-  or  4,800  bit/sec,  Shiratori 
said. 

NNA  is  based  on  a  separation  of  on-line 
system  functions  into  DP  and  data  com¬ 
munications  control.  It  also  includes  a 
classification  of  data  communications 
control  functions  and  the  use  of  HDLC, 
he  explained. 

HDLC  is  more  reliable  than  conven¬ 
tional  basic  mode  link  control  procedures 
because  it  has  sequential  number  and 
check  bytes  against  error  in  each  trans¬ 
mission  block  and  corresponding  re¬ 
sponse,  Shiratori  said.  Although  the  Fujit¬ 
su  architecture  is  similar  to  IBM’s  Sys¬ 
tems  Network  Architecture  (SNA),  it  was 
developed  before  SNA  and  is  different  in 
implementation,  he  added. 

In  designing  the  architecture,  the  separa¬ 
tion  of  DP  and  data  on-line  system  func¬ 
tions  also  helped  clarify  the  respective 
roles  of  control  programs  and  applica¬ 
tions  programs.  As  a  result,  the  role  of 
control  programs  was  redefined  and  the 


common  carriers  and  7%  were  equipment 
suppliers. 

Respondents  were  also  asked  to  cate¬ 
gorize  the  size  of  their  firm  or  organiza¬ 
tion  using  gross  sales  as  a  yardstick;  45% 
of  the  returned  questionnaires  were  from 
firms  with  sales  over  SI 00  million  and 
19%  were  from  respondents  in  organiza¬ 
tions  with  annual  sales  between  SIO  mil¬ 
lion  and  $100  million. 

About  20%  of  all  those  who  returned 
the  survey  favored  a  permissive  stance  for 
common  carriers’  use  of  computers  at  the 
terminal  level,  CCMI  said. 

The  responses  were  “probably  the  opin¬ 
ions  of  more  outspoken  people  because  it 
was  not  easy  to  get  the  responses  back” 
to  CCMI;  the  publication’s  readers  had  to 
take  the  initiative  to  return  the  question¬ 
naires,  the  spokesman  said. 

CCMI  can  be  reached  through  P.O.  Box 
324,  Ramsey,  N.J.  07446. 


support  level  was  improved,  he  said. 

Three  hierarchical  levels  were  incorpo¬ 
rated  into  the  architecture,  according  to 
Shiratori.  These  are  data  link  control, 
network  control  and  path  control  levels. 

In  addition,  a  protocol  was  developed 
for  remote  job  entry  and  file  transfer 
called  the  appheation  control  level,  he 
noted. 

The  hnk  level  controls  a  data  link  be¬ 
tween  physically  connected  nodes  to  pre¬ 
vent  errors  occurring  on  communications 
hnes.  Various  types  of  nodes  exist:  center 
systems,  subcenter  systems,  terminals, 
etc. 

The  network  level  controls  a  session 
between  a  source  node  and  a  destination 
node  to  transfer  data  correctly.  The  path 
level  controls  a  session  between  a  process 
in  one  end  node  and  a  process  in  another 
to  connect  and  disconnect  them.  The 
path  level  also  controls  data  flow  between 
the  nodes,  Shiratori  explained. 

Path-level  control  may  be  done  when 
net-level  control  is  in  operation  and  net- 
level  control  may  be  done  when  Unk-level 
control  is  operating.  In  each  station,  three 
control  modules  correspond  to  the  con¬ 
trol  levels,  but  each  level  of  protocol  is 
independent  of  the  other,  enhancing  flex- 
ibihty  since  one  can  be  changed  without 
affecting  the  others,  Shiratori  said. 

One  network  operating  with  the  Fujitsu 
architecture  includes  a  Facom  230  Model 
58  which  “has  nearly  equal  perform- 
(Continued  on  Page  21) 
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Net  Arcliitecture  Based  on  HDLC 
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Upgrades  Controller,  Adds  Sconner 

IBM  Brings  Out  3660  Enhancements 


WHITE  PLAINS,  N.Y.  -  IBM  has  up¬ 
graded  the  controller  portions  of  both  its 
3660  supermarket  key-entry  and  scanning 
point-of-sale  (POS)  systems  while  adding 
another,  smaller  scanner  to  the  3660 
scanning  system. 

IBM’s  3663  Model  3  terminal  control 
segments  —  logic  and  memory  boxes 
which  work  in  conjunction  with  the  key- 
entry  supermarket  terminals  —  can  sup¬ 
port  three  checkout  keystations;  its 
Model  2  predecessor  had  the  capability  to 
support  only  two  stations,  an  IBM 
spokesman  explained. 

With  the  3663  Model  3,  the  maximum 
number  of  checkout  lanes  for  the  system 
is  increased  from  12  to  18,  which  also 
translates  into  savings  in  some  medium¬ 
sized  installations,  he  said. 

For  example,  supermarkets  installing 
the  key-entry  system  with  the  upgraded 
controller  segment  for  nine  checkout 
lanes  can  purchase  a  typical  system  for 
about  $47,600  compared  with  about 
$59,500  for  the  same  configuration  with 
a  3663  Model  2.  The  spokesman  said  the 
cost  saving  results  from  a  greater  sharing 
of  computational  capabilities. 

The  Model  3  control  segment  performs 
the  same  functions  a  key-entry  system 
in-store  controller  performs  if  the  system 
controller  fails,  he  added. 

Certain  in-terminal  devices  such  as  key¬ 
pad  locks  are  now  optional  features,  al¬ 
though  two  previously  extra-charge  op¬ 
tional  keyboards  are  now  available  as 
no-charge  options,  IBM  said. 

First  shipments  of  the  3663  Model  3 
control  segment  are  scheduled  for  this 
quarter. 


Model  2  Controller 


The  corporation  also  brought  out  the 
3661  Model  2  in-store  controller  for  the 
3660  key-entry  system.  The  Model  2 
features  up  to  560K  characters  of  infor¬ 
mation  storage,  double  the  storage  capa¬ 
city  of  the  Model  1  controller,  IBM  said. 

The  3661  Model  2  stores  data  for  price 
lookup,  in-store  reports  and  sales  for  the 
entire  system.  It  will  be  available  in  the 
third  quarter  of  1977  and  carry  a  pur¬ 
chase  price  of  $14,620. 


Fujitsu  Using  HDLC 
As  Arcliitecture  Base 


(Continued  from  Page  20) 
ance  to  the  IBM  370/158,”  Shiratori  said. 
The  Model  58  serves  at  the  center  node 
and  communicates  with  subcenter  nodes 
that  have  a  Facom  230  Model  35  and  a 
Model  28r. 

Transmission  between  these  centers  at 
48  kbit/sec  utilizes  NNA.  Data  entry  and 
inquiry  into  the.  network  are  done  on 
Facom  9520  CRT  terminals  and  Facom 
1520  teleprinters,  he  said. 

The  network  simulj:aneously  handles 
message  collection,  distribution  and  re¬ 
mote  batch  apphcations  with  the  high¬ 
speed  lines  sharing  the  traffic. 

Another  distributed  network  for  a  man¬ 
ufacturer  uses  HDLC  on  all  its  links  and 
utilizes  several  minicomputers  as  intelli¬ 
gent  terminals,  a  node  CPU  and  a  process 
computer,  Shiratori  said. 

HDLC  More  Effective 

A  study  of  network  implementations 
using  NNA  showed  the  HDLC-based  op¬ 
eration  was  1.1  to  1 .3  times  more  effec¬ 
tive  than  basic  mode  on  point-to-point 
apphcations,  he  said. 

Full-duplex  transmission  is  common  on 
these  types  of  configurations,  so  this 
transmission  mode  was  assumed  for  the 
comparison,  he  pointed  out. 

In  a  multipoint  evaluation  comparing 
half-duplex  basic  mode  with  full-duplex 
HDLC  mode,  NNA  was  2.1  to  2.3  times 
more  efficient,  he  said. 


Along  with  the  key-entry  system  intro¬ 
ductions,  IBM  also  announced  another 
version  of  its  supermarket  POS  system 
scanner. 

The  IBM  3667  scanner  is  contained  in  a 
28-in.-high  enclosure;  the  previous  Model 

3666  scanner  is  38  in.  high. 

With  the  3667,  a  store  with  10  checkout 
lanes  can  purchase  a  basic  system,  includ¬ 
ing  an  in-store  controller,  terminals,  scan¬ 
ners  and  adapters,  for  about  $133,100 
compared  with  the  previous  cost  of 
$154,100.  IBM  noted  the  savings  pri¬ 
marily  result  from  the  lower  cost  of  the 

3667  and  from  lower  cost  adapters. 
Additionally,  IBM  reduced  the  purchase 

price  of  its  current  3666  scanning  unit 
from  $4,240  to  $3,5  60,  which  is  the  price 
of  the  3667  scanner,  according  to  the 
spokesman.  The  reduction  was  possible 


because  of  cost  savings  in  IBM’s  engi¬ 
neering  and  manufacturing  of  the  scan¬ 
ners,  he  said. 


Label  Preparation  Device 


Another  feature  introduced  for  the 
3660  systems  is  a  shelf-label  preparation 
device  enabling  supermarkets  to  print 
price  labels  in  the  store. 

With  this  device,  pricing  and  merchan¬ 
dise  information  can  be  developed  by  a 
supermarket  chain’s  headquarters  and 
transmitted  to  an  in-store  control  unit. 
There,  IBM  said,  labels  can  be  printed 
two  at  a  time,  side  by  side  on  a  super¬ 
market  system  POS  terminal. 

The  label  preparation  feature  for  both 
systems  is  field-installable  and  will  be 
available  in  April  at  a  cost  of  $600  or  on 
IBM’s  Alternate  Term  Plan  for  $23/mo. 


Converter  Debuts 


WORCESTER,  Mass.  Wliat  is  billed 
as  the  only  S-bit  digital-to-analog  con¬ 
verter  in  a  dual  in-line  package  that 
includes  a  storage  register  has  been 
announced  by  Micro  Networks  Corp. 
(MN). 

The  MN.M)20  converter  can  be  used 
directly  with  microcomputer  or  mini¬ 
computer  data  buses  because  of  its 
input  registers,  according  to  an  MN 
spokesman. 

The  unit  includes  an  internal  refer¬ 
ence  and  output  amplifier  as  well  as 
the  storage  register;  the  input  circuitry 
is  said  to  be  TTL-compatible. 

When  the  converter-enable  input  is 
liigh,  input  data  is  held  and  the  analog 
output  will  not  change  with  further 
changes  in  the  digital  input. 

The  MN3020  is  priced  at  $39.  A 
military  version,  the  MN3020H,  costs 
$69  from  MN  at  324  Clark  St.,  Wor¬ 
cester,  Mass.  01606. 


Electronic  Memories  and  Magrietics  wei  t  into  Luj  .au.-ss  Adt 
dream  of  becoming  the  top  add-on  memoiv  nous.i 
business  It  took  over  fifteen  years  of  experience  *o  plan  Ua 
and  realize  that  dream  Tfirough  good  times  and  bad  ^Ivcuqh 
many  dramatic  changes  in  the  computer  busines 

Our  new  position  of  strength. 

We  reached  our  new  position  the  day  we  tooK  o\  er  ttu' 
Cambridge  Memories  360'370  add-on  memory  lease  base,  EMM 
achieved  this  position  by  more  than  doubling  its  add-on  memory 
installations  worldwide  More  usr.us  and  compute 
manufacturers  are  now  using  EMM  memory 
products  than  those  of  any  other  irideperulenl 

add-on  rnemcv  '  on 
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Vertical  integration  a  step  at  a  time 

This  most  recent  addition  is  but 
another  step  in  our  carefully  planned 
program  of  vertical  integration. 

It  has  enabled  EMM  to  better 
satisfy  most  add-on  memory 
requirements  from  basic  semi 
conductors  to  large  rapacity  units. 

The  all  around  add-on  memory  package. 

Our  present  leaderstep  position  is  rin  fiuKe.  it  is 
the  result  of  our  experience  and  our  respons'vr'ncss 
to  your  changing  needs  for  add  -on  memory  availability 
This  experience  enable-  us  to  rnaruda.  t  .i.'i;-  pi odur 
of  exceptionally  high  reliabii-ty,  offer  co'np'ete 
compatibility  with  ail  ma|or  .TfiO  37h  prodi.cts 
provide  pricing  for  yow  needs  as  .‘o-H  as  om,>, 
present  imaginative  lease  or  pi.i"..,ii.ase  b,-,ancing 
plans,  and  make  available  round  the  cloek-'rcund 
the  year  worldwide  servat-o  tor  ari  impressive 
I'td  tu  cusO'tn.-'s 
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A  statement  of  commitment. 
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Emm  SYSTEMS  EQUIPMENT  DIVISION 

Electronic  Memories  &  Magnetics  Corporation 

3216  West  El  Segundo  Boulevard,  Hawthorne,  CA  90250 

All  the  add-on  memory  you  need. 
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Qaatex  Adds  Interface  Adapter 


i’i  AIWII  'vS'  N.A'.  (jantex  has  a  dual  interlace  adapter, 
the  1)1, \  100.  dcMpned  tor  use  uith  its  models  2200,  2400  and 
2  ■  1  0  .  artndpe  slorape  systems. 

I  h'  i)l.\-IO(.)  permits  a  storage  system  to  become  a  two-port 
de\;.i'.  one  ol  the  systems’  two  ports  can  be  interfaced  to 
similar  i  ir  different  sonlrollers,  Qantex  said. 

I  lili/dtion  ol  the  l)l,\-l()0  is  said  to  allow  two  or  more 
reilund.int  (  I’Us  to  share  a  common  data  base  by  communi- 
-aimg  with  the  Oantex  cartridge  storage  peripheral. 

(  I’l  s  accomtm.rda ted  by  the  system  include  the  Digital 
I  quipment  Cotp.  I’Dl’-ll,  Intel  ('or|i.  S'OSO  and  Rolm  com¬ 
puters. 

I  he  adapter  consists  ol  a  single  printed  circuit  card  that  plugs 
directly  into  the  storage  system. 

I  he  Dl.N-lOO  costs  'sts't.s  from  (danlex  at  200  Tertninal  Drive, 
I’lainview  ,  \.\'.  I  I  bO.f . 


CMC  1800  Gets  Remote  Keystations 


M.ARINA  DEiL  RKY,  CaUf. - 
The  CMC.’  Division  of  Pertec 
Computer  Corp.  has  added  re¬ 
mote  keystation  capability  for 
the  CMC'  1800  Keyprocessing 
System. 

The  video  display  keystation  is 
offered  in  two  models,  the  C.’MC 
1155  and  115(i,  each  with  de¬ 
tachable  keyboards,  according  to 
a  Pertec  spokesman. 

The  1  155  features  a  keypunch- 
style  keyboard  while  the  1156 
has  a  typewriter-style  keyboard 
with  numeric  pad,  he  said,  add¬ 
ing  both  models  utilize  standard 
CMC  software. 


The  remote  data  entry  capabil-' 
ity  reportedly  allows  keystation 
operators  at  remote  sites  to  en¬ 
ter,  verify,  correct  and  update 
data  through  dial-up  phone  lines 
under  the  control  of  a  central 


supervLsor. 

A  built-in  remote  keystation 
adapter/modem  at  the  remote 
site  and  a  remote  keystation 
controller  at  the  central  site  en¬ 
able  the  1800  system  to  control 
the  remote  keystations,  the 
spokesman  said. 

Data  transmission  to  and  from 
the  keystations  is  asynchronous 
and  full-duplex  on  two-  or  four- 


New  KODAK  KOM-85  Microfilmer. 


More  flexible,  more  capable, and  reliable  as  ever! 


When  you  set  out  to  improve  a 
COM  workhorse,  you  don'ttinker 
with  the  features  that  made  it  an 
outstanding  performer.  The 
advanced  KODAK  KOM-85 
Microfilmer  gives  you  new  flexi¬ 
bility  and  capability,  combined 
with  the  fast,  efficient  throughput 
and  high  reliability  of  our  proven 
veteran,  the  KOM-80  Microfilmer. 

If  your  operation  calls  for  high 
volume  with  fast  turnaround,  you 
should  check  into  the  advantages 
of  the  new  KOM-85  Microfilmer. 

The  advanced  Hewlett-Packard 
front-end  mini-computer  gives  you 


automatic  program  loading  and 
integrated  job  setup  through  a  ORT 
data  terminal.  You  get  input  flexi¬ 
bility  to  accept  print-image  records 
from  virtually  any  computer  system. 
Faster  job  setup,  easier  film 
handling. 

The  KOM-85  Microfilmer  gives 
you  multiple-microform-output 
capability,  plus  a  new  expanded 
page  format  with  up  to  1 72  char¬ 
acters  per  line  and  up  to  88  lines 
per  page.  You  get  broad  coding 
and  indexing  capability  for  roll  or 
fiche.  Optional  document-related 
coding  for  automatic  retrieval  on 


1 6  mm  KODAK  ORACLE  Equip¬ 
ment.  Flexible  column  indexing  for 
fiche,  and  more  . . . 

It  adds  up  to  more  flexibility,  new 
capabilities.  With  throughput 
speed  up  to  24,000  pages  per 
hour.  And  the  extra-reliable  Kodak 
hardware  and  comprehensive 
software  to  handle  COM  formatting. 

There's  even  more  behind  your 
new  KODAK  KOM-85  Microfilmer. 
Thorough  training  and  clear, 
complete  documentation;  fast, 
competent,  on-the-spot  service; 
responsive  and  responsible  sup¬ 
port  from  dedicated  Kodak  people 
—the  kind  of  support  that’s  helped 
us  set  an  outstanding  nine-year 
track  record  in  COM. 

Look  into  the  new  KOM-85 
Microfilmer.  See  your  Kodak 
representative,  or  write  Eastman 
Kodak  Company,  Business 
Systems  Markets  Division,  Dept. 
DP-66873,  Rochester,  N.Y.  14650. 


Since  you  demand  a  tot 
from  EDR  demand  the 
same  from  COM. 


wire  systems,  he  noted. 

Each  remote  keying  terminal 
can  interface  a  second  keysta¬ 
tion  terminal  —  for  a  total  of 
two  —  directly  to  the  communi¬ 
cations  line  by  means  of  a  Bell- 
supplied  Data  Access  Arrange¬ 
ment  (DAA),he  added. 

The  CRT  units  for  both  models 
can  display  eight  32-character 
lines  and  a  240-character  data 
record  plus  16  characters  of 
mode  and  status  information. 

The  keystations  operate  at  two 
speeds:  at  150  bit/sec  to  the 
CPU  and  at  2,400  bit/sec  from 
the  CPU  to  the  keystation  to 
update  or  change  data  appearing 
on  the  CRT. 

A  480-character  buffer  comes 
with  either  model  as  standard 
equipment,  although  only  256 
characters  are  ordinarily  used,  a 
spokeswoman  added. 

Both  keystations  cost  $8,400 
each  or  $4,900  each  in  groups  of 
eight;  they  lease  for  $210/moor 
$  122.50/mo  respectively,  she 
added. 

The  CMC  Division  of  Pertec  is 
located  at  2500  Walnut  Ave., 
Marina  del  Rey,  Calif.  90291. 


Trivex  Lavnehes 
Fault  Isolatioi 
For  Plus  70  CRT 


ORANGE,  Calif.  -  Fault  isola¬ 
tion  routines  which  reportedly 
spot  the  cause  of  display  system 
failures  have  been  added  to  Tii- 
vex,  Inc.  Plus  70  IBM  3270-com-' 
patible  systems  at  no  additional 
cost. 

With  the  isolation  routines,  ac¬ 
cording  to  Trivex,  the  terminal 
controller  lets  the  user  deter¬ 
mine  whether  the  terminal  sys¬ 
tem,  communications  controller, 
modem  or  phone  line  is  the 
cause  of  malfunction. 

The  user  can  trace  the  source 
of  the  problem  to  the  host  com¬ 
puter,  at  the  far  end,  or  down  to 
the  board  level  of  the  terminal,  a 
spokesman  added. 

Microprocessors  that  drive  the 
Plus  70  are  used  for  the  diag¬ 
nostic  routines;  pressing  a  test 
button  on  the  device  activates 
the  isolation  program,  Trivex 
said. 

The  terminal  controller’s  diag¬ 
nostic  program  also  monitors  the 
quality  of  the  communications 
portion  of  the  system  and  stores 
the  information  in  terms  of  non¬ 
acknowledgements  (NAK)  sent 
and  received  from  the  time  the 
system  was  last  powered,  it  add-' 
ed. 

Information  in  the  controller 
can  be  released  in  status  report 
form  to  any  of  the  Plus  70’s 
display  and  print  stations  or 
transmitted  to  the  user’s  central 
site,  the  company  said  from 
2201  N.  Glassell  St.,  Orange, 
Calif.  92665. 
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With  Users,  Within  Data  Center 

Doctrine  of  Separation  Suggested  for  DP  Departments 


By  Nancy  French 
Of  the  CW  Staff 

CHICAGO  —  Good  organizational  con¬ 
trols  are  important  in  all  areas  of  a  busi¬ 
ness,  but  they  are  particularly  important 
in  DP  because  they  ensure  the  quality  of 
the  DP  product  as  well  as  the  financial 
stability  of  the  company,  according  to 
William  Murray,  a  senior  marketing  sup¬ 
port  administrator  for  IBM’s  Data  Secur¬ 
ity  Support  Program. 

Since  application  development  controls 
all  other  operations  in  the  DP  depart¬ 
ment,  DP  should  be  formally  separated 
from  the  using  departments,  Murray  told 
a  recent  Info  ’76  session  here. 

All  requests  for  development  of  new 
programs  or  changes  to  old  ones  should 
be  authorized,  tested  and  accepted  by 
using  departments,  he  said. 

User  departments  should  be  accountable 
for  ensuring  the  work  done  by  the  DP 
department  is  consistent  with  their  autho- 


By  Esther  Surden 
Of  the  CW  Staff 

MENLO  PARK,  Calif.  —  Although  Am¬ 
dahl  Corp.’s  original  objective  of  obtain¬ 
ing  two  times  the  performance  of  the 
IBM  370/168  has  not  been  achieved,  on  a 
price/ performance  basis  the  Amdahl 
470V/6  is  “very  close  to  meeting  its 
objective”  of  providing  twice  the  power 
for  the  user’s  money,  according  to  a 
report  by  Input,  a  market  research  orga¬ 
nization  here. 

“Generally  on  a  price/performance 
basis,  Amdahl  does  even  better  than  the 
results  presented  on  a  straight  perform¬ 
ance  basis,”  according  to  the  report,  “As¬ 
sessment  of  Amdahl  as  a  Viable  Alterna¬ 
tive  to  IBM.” 

“One  customer  cited  a  1.51  perform¬ 
ance  figure  on  benchmarks,  but  quoted  a 
1.9  to  1  advantage  over  the  168  on 
price/performance,”  Input  noted. 

The  report  was  based  on  interviews  with 
10  companies  which  are  Amdahl  equip¬ 
ment  users  and  nine  that  considered  the 
Amdahl  system  but  rejected  it.  An  inde¬ 
pendent  benchmark  run  by  a  consultant 
affiliated  with  Input  was  also  used  as  a 
basis  of  comparison. 

Performance  and  Price  Increase 

The  IBM  168-3  provided  a  5%  to  13% 
performance  improvement  over  the 
168-1,  but  also  contained  an  increase  in 
price  which  kept  price/performance  rela¬ 
tively  stable,  the  report  said. 

“The  attached  processor  system  has  a 


rization  and  their  expectations.  Source 
documents  should  be  created  and  main¬ 
tained  by  user  departments,  he  added. 

Separation  of  Duties 

Not  only  should  the  DP  function  be 
separated  from  users,  duties  within  DP 
must  also  be  maintained  separately,  Mur¬ 
ray  suggested. 

A  person  who  has  responsibility  for  job 
initiation  should  not  have  responsibihty 
for  data  input  or  data  output,  nor  should 
a  person  whose  job  it  is  to  add  vendors’ 
names  to  a  file  be  responsible  for  autho¬ 
rizing  payments. 

At  best,  that  employee  could  make  cost¬ 
ly  errors  that  go  undiscovered.  At  worst, 
he  could  even  convert  certain  applications 
to  his  own  uses,  Murray  said. 

It  was  recently  discovered  that  a  New 
York  City  programmer  made  a  five-hne 
change  in  a  program  which  contained  a 
one-line  error.  That  error  caused  $21 


theoretical  performance  approaching  Am¬ 
dahl,  but  the  increase  in  price  still  leaves 
the  price/performance  advantage  with 
Amdahl,”  it  added. 

Five  users  who  currently  have  Amdahl 
470s  reported  the  results  of  eight  bench¬ 
marks  which  showed  performance  of  the 
system  in  the  range  of  1.1  to  2.3  times 
the  370/168. 

Seven  of  the  users  who  rejected  the 
systems  reported  1.3  to  2.0  times  the 
performance  of  the  168  in  their  bench¬ 
marks,  the  report  indicated.  The  consul¬ 
tant’s  benchmark  also  backed  up  the  re¬ 
sults  of  the  user  benchmarks,  the  report 
stated. 

The  overall  results  “are  somewhat  on 
the  high  side  compared  with  those  re¬ 
ported  in  our  interviews,  but  that  is  prob¬ 
ably  due  to  the  nature  of  applications 
selected  which  used  a  substantial  amount 
of  decimal  arithmetic,”  Input  noted. 

On  an  instruction-by-instruction  basis, 
18  instructions  are  slower  on  the  Amdahl 
than  on  the  1 68 .  “The  most  significant 
one  is  Execute  where  the  1 68  is  more 
than  two  times  as  fast  as  the  Amdahl,” 
the  report  said. 

Amdahl,  however,  has  released  an  engi¬ 
neering  change  which  increases  the  per¬ 
formance  of  this  instruction,  it  noted. 

“However,  most  Amdahl  instructions 
are  between  1.5  and  2.5  times  faster  than 
the  168,”  the  report  concluded. 

The  full  report  costs  $2,500  from  Input 
at  Suite  320,  2180  Sand  Hill  Road,  Menlo 
Park,  Calif.  94025. 


million  in  welfare  checks  to  be  sent  to 
dead  people,  Murray  said. 

It  didn’t  make  city  officials  feel  much 
better  to  learn  all  but  $7  million  of  those 
checks  were  recovered,  he  added. 

In  converting  to  new  systems,  DPers 
often  recombine  duties  and  forget  why 
the  original  responsibility  separations 
were  made,  he  pointed  out.  For  example, 
several  years  ago  IBM  replaced  a  batch 
accounts  receivable  system  with  an  on¬ 
line  real-time  accounts  receivable  system. 

In  the  batch  system,  the  accounts  re¬ 
ceivable  master  record  has  its  own  cus¬ 
tomer  name  and  address  fields;  people 
who  were  authorized  to  process  accounts 
receivable  transactions  could  not  change 
those  customer  name  and  address  fields. 

In  the  real-time  system,  the  accounts 
receivable  record  had  no  name  and  ad¬ 
dress  field  but  merely  pointed  to  the 
customer  master  record. 

In  one  branch  office,  an  accounts  re¬ 
ceivable  speciahst  was  authorized  to  proc¬ 
ess  the  return  of  typewriters  for  credit 
and  the  clearing  of  those  credits  by  is¬ 
suing  a  check.  As  part  of  an  unrelated 
duty,  he  was  authorized  to  make  changes 
in  the  customer  master  record. 

One  day  the  employee  processed  the 
return  of  a  typewriter  for  an  attorney. 
That  afternoon  he  opened  a  post  office 
box  in  the  attorney’s  name  and  pointed 
the  customer  master  record  for  the  attor¬ 
ney  to  the  post  office  box  he  had  just 
opened;  he  then  caused  the  credit  to  be 
cleared  by  the  issuance  of  a  check. 

After  removing  the  check  from  the  post 
office  box,  he  changed  the  name  and 
address  field  of  the  customer  master  rec- 


NEW  YORK  —  In  conjunction  with  its 
recent  announcement  here  of  the 
1 100/80  large-scale  system  [CW,  Nov. 
15],  Univac  introduced  the  8434  disk 
storage  subsystem,  which  can  be  used 
with  both  the  1100  systems  and  the 
90/80. 

The  8434  increases  the  on-line  storage 
for  the  90/80  to  4.9  billion  bytes  and  for 
the  1 100  systems  to  1.7  billion  words  in 
fixed  record  formats,  Univac  said. 

The  subsystem  for  the  1100  series  in¬ 
cludes  a  5046  controller  and  two  to  16 
disk  drives.  For  the  90/80  system,  the 
subsystem  includes  a  5040  control  unit 
and  two  to  eight  drives. 

The  controllers  can  accommodate  either 
8434,  8430  or  8433  drives  in  any  com¬ 
bination  as  well  as  an  8405  fixed-head 
disk  as  an  option,  the  firm  said. 


ord  back  to  the  attorney’s  place  of  busi¬ 
ness. 

In  order  to  cash  the  check,  he  opened  a 
hank  account  in  the  attorney’s  name  us¬ 
ing  the  check  as  both  identification  and 
as  an  initial  deposit.  Murray  said. 

He  was  detected  when  the  statement 
that  went  to  the  attorney  showed  his 
credit  had  been  cleared  by  a  check.  Since 
the  attorney  had  received  no  check,  he 
called  to  inquire,  and  the  manager  was 
alerted. 

The  individual  was  dismissed,  but  not 
prosecuted.  However,  the  manager,  too, 
was  dismissed  for  poor  management,  Mur¬ 
ray  said. 

Honesty  Not  Enough 

Too  many  employers  —  especially  the 
Defense  Department  and  banks  —  believe 
all  they  need  do  is  hire  honest  people. 
Instead,  they  should  take  the  responsibil¬ 
ity  for  keeping  their  employees  honest  by 
giving  them  thorough  supervision,  Murray 
said. 

If  an  employee  is  terminated,  he  should 
be  terminated  at  once.  One  insurance 
company  that  terminated  a  tape  librarian 
with  two  weeks’  notice  nearly  went  under 
because  in  those  two  weeks  the  individual 
was  able  to  destroy  the  entire  system  of 
backup  tapes,  he  said. 

Operational  controls  provide  for  in¬ 
tegrity  of  data  and  should  be  used  to  help 
detect  and  correct  errors  as  well  as  ensure 
all  data  is  processed,  he  said. 

Key  verification,  in  which  source  data  is 
key  entered  twice,  is  one  method,  and  in 
on-line  systems  conversational  feedback  is 
another. 


Each  8434  drive  includes  a  fixed  disk 
stack  of  10  platters  with  19  recording 
surfaces;  the  last  surface  is  used  for  servo 
positioning  information.  Each  drive  can 
store  up  to  307M  bytes  in  software-sup¬ 
ported  formats,  the  company  noted. 

A  voice  coil  electromagnetic  actuator 
positions  the  read/write  heads  in  about 
30msec;  throughput  is  said  to  be  1.25M 
byte /sec. 

The  word-oriented  disk  control  unit  of¬ 
fers  diagnostic  capability  via  a  micropro¬ 
gram  loaded  from  a  diskette.  The  byte- 
oriented  5040  is  also  microprogram- 
mable,  Univac  said. 

The  8434  disk  subsystem  in  a  minimum 
configuration  with  two  disk  drives  costs 
$4, 876/mo  on  a  one-year  rental  plan  or 
$168,600  to  purchase.  It  will  be  available 
in  April. 


Amdahl  470Y/6  'Very  Close’ 
To  Meeting  Objectives:  Input 


Univac  Disk  Storage  Subsystem 
Added  for  1100  Systems,  90/80 


r 


APPLICATIONS  AT  50 
CHARACTERS  PER  SEC¬ 
OND.  JUST  PLUG  IT  INTO 
YOUR  SYSTEM.  NEED 
WE  SAY  MORE? 


tronic 


BLDG.  14.  S.I.P..  SPOKANE.  WA  99216 
USA  (509)928-8000  TWX  510  773-1885 


CHECKS 


16171965-5800 


PLEASE  SEND  DATAWAND  LITERATURE  TO  ME  AT  NO 
OBLIGATION  ON  MY  PART 


NAME  title 

COMPANY  ... 

ADDRESS 

CITY  STATE  ZIP  . 

APPLICATION  PHONE 


□  REFERENCE  ONLY  □  IMMEDIATE  APPLICATION  □  HAVE  SALESMAN  CALL 


a  DATA  ENTRY  STATIONS  VENDOR  MODEL 

INTERESTED  IN  □  ALPHA  NUMERIC 

□  NUMERIC  □  HAND  PRINT  □  OTHER 

SPECIFIC  FONTS  ..  .  _ 

□  TYPEWRITER  □  PRINTER  O  EMBOSSER 


t 
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iTulti-CPU  Sites 
Get  CPI  Monitor 

V.  Ml  Kl  (Ji)  Onl,  I  he  DSI’-lhO  is  a 
mu;. co:i);'uiei-eoiil  rolled  luirdv-are  moni¬ 
tor  d:  -ie’icil  lor  i.i r ^e-^eale  s\'slem  users 
o,  ill.'  o.iiltii'L'  (  I’l  shop,  according  to 
;i  '.  ,  (  oni|Mili.'r  I’ciforniance  Inslru- 

meiM  liion.  In. .  ( (  I’l  I, 

Available  in  three  models,  the  monitor 
can  concurrently  produce  a  1  28-function 
system  profile,  two  working  set  maps  at 
3V1  sample/sec,  eight  additional  maps  at 
.1  Mil/  and  tracing  ot  system  .recesses  to 
up  to  700  IBM  .V'e(f-lype  disk  drives,  the 
firm  ^kiiincd. 

1  he  unit  can  also  control  five  remotely 
located  monitors  and  process  manage¬ 
ment  reports,  a  spi'kesman  added. 

The  three  models  are  determined  hy  the 
components  involved,  he  noted.  A  Model 

1  has  l‘)2  sensors,  eiglit  concentrators, 
four  collectors,  a  Digital  I-tiuipment 
Corp.  I’DI’-l  1/.34  minicomputer  with  64K 
of  memory,  two  Ooppy  disks,  80M  bytes 
of  3330-type  disk,  a  1,600  bit/in.  tape 
unit,  graphic  CRl  input  console  with 
eight-color  display,  front-end  processors 
anti  a  180  char. /sec  printer.  It  runs  under 
Dl  ("s  RS.Xl  1-M  operating  system. 

The  Model  2  has  eight  collectors  and  the 
Model  3  has  384  sensors,  16  concentra¬ 
tor--,  0(iK  of  memory,  an  attached  mea¬ 
surement  processor  and  uses  a  PDP-1  1/04 
as  well  as  the  1  1/34. 

Hybrid  Mode 

In  addition  to  performing  as  a  conven¬ 
tional  monitor  with  self-contained  collec¬ 
tion.  reduction  and  reporting  resources, 
the  DS1’-190  can  operate  in  full  Hybrid 
mode,  (  PI  noted.  It  may  be  fully  pro¬ 
grammed  for  a  particular  measurement 
from  a  process  originating  in  the  host 
CPUs,  the  spokesman  explained. 

Software  support  includes  a  standard 
package  of  40  management-oriented  re¬ 
ports  and  a  measurement  syntax  language 
which  allows  users  to  create  their  own 
applications  and  reports. 

The  Model  1  costs  S164,1  75,  the  Model 

2  is  priced  at  $180,175  and  the  Model  3 
costs  $229,870.  hirst  deliveries  will  be  in 
January.  (  PI  \aid  from  572  Weber  St.  N., 
Waterloo.  Ont.,  Canada  N2L  5(’6. 

Stand-Alone  Printer 
Available  From  LRC 

Rl\'l  RION,  Wyo.  A  40-column 
stand-alone  printer  system  is  available 
from  I  RC,  litc. 

I  he  Model  140  uses  a  dot  matrix  impact 
printing  method  and  is  controlled  by  a 
proprietary  MOS  interface  chip  which 
includes  a  4S-v.haracter  buffer,  a  character 
generator  and  control  logic,  LRC  said. 

Character  width  and  density  can  be 
ch.inged  at  any  time  even  during  print¬ 
ing  thrruigh  external  commands,  ac¬ 
cording  to  the  firm. 

Options  include  RS-232C  or  cunent 
loop  communieations  interfaces,  pin-feed 
platen,  high-s|X'ed  paper  feed,  label  print¬ 
ing  and  Iront-leed  document  printing. 

I  he  unit  costs  s495  from  the  firm  at 
Icchnical  Reseaich  Park,  Riverton,  Wyo. 
82501 . 


Prepare  for  the  CDP  Exam 
1001  questions  (and  answers)  to 
assist  you  to  piepaio  tor  and  pass 
the  cm--  Lxani.  This  bools,  devel¬ 
oped  and  conipilcd  by  Ken  Lord. 
CLIP,  loimet  i-’iesideni  o'  SCDP. 
IS  tile  newest,  most  curie-n  and 
stato-of -111  e  ai I  guidance  available 
tor  CDP  Candidate  preparation. 
This  expanded  veision  ol  the 
h  ghiy  successful  SCDP  Caiididalo 
Assistance  Piogiarn  is  now  av,)il- 
able  in  boots  tor  m. 

The  New  Division 
Box  91  3 

20  Midraiesex  St. 

No.  Chelmsford.  MA  01863 

$30  prepaid.  $3S  inroiced 


Dual  Processors  Hold  Surprises 


By  Don  Leavitt 

Of  the  CW  Staff 

S.AN  DlLCiO  Tlic  Bonneville  (Ore.) 
I’ower  Authority  studied  the  changes 
in  its  DP  environment  as  a  result  of 
shifting  to  a  multiprocessor  system 
and  the  results  held  some  surprises, 
according  to  an  analyst  for  C’ontrol 
Data  Corp.  who  worked  on  the  proj- 
1  ect. 

i  Lhe  upgrade  took  place  in  .September 
j  19  74  and  involved  moving  from  a  CDC 
()400  to  a  6500.  which  is  the  same 
system  with  a  second  6400  CPU, 
Michael  .-X.  Gray  told  the  Computer 
Performance  Evaluation  Users  Group 
(CPELIG)  here  recently. 

The  addition  of  two  more  disk  units 
in  late  October  1974  “had  a  consider¬ 
ably  smaller  impact”  than  the  second 
CPU  did  and,  since  the  work  load 
remained  approxiinately  equal,  the 


performance  changes  were  quite  di¬ 
rectly  attributable  to  the  second  CPU. 

Within  a  year  of  lhe  change,  data 
collected  by  the  system  log  and  by  a 
software  monitor  written  in-house 
showed  a  25%  increase  in  batch 
throughput. 

Other  statistics  showed  the  system 
was  I/O-bound  for  batch  work  and.  as 
previous  studies  had  indicated,  this 
was  enough  to  limit  the  throughput 
increase,  he  explained. 

A  “considerable  increase”  in  log-ons 
and  time-sharing  CPU  hours  showed 
the  second  CPU  had  a  major  impact  in 
this  area.  The  logic  of  the  Scope  3.3 
operating  system  allowed  a  split  of  the 
batch  and  time-sharing  jobs  and  the 
second  CPU  enabled  each  stream  to 
use  one  CPU. 

Throughput  for  time-sharing,  there¬ 
fore,  increased  sharply,  he  said. 


.-\n  “interesting  effect”  of  the  high 
utilization  of  one  CPU  being  split  be¬ 
tween  the  two  CPUs  was  that  there 
was  only  a  sUghl  increase  in  CPU  hours 
divided  by  wall  clock  hours  with  the 
addition  of  the  second  CPU,  Gray 
continued.  In  effect,  the  single  CPU 
“appears  to  have  degenerated”  into 
two  lower  utilization  CPUs. 

The  percentage  of  one  CPU’s  work 
for  batch  had  decreased  while  the 
time-sharing  percentage  nearly 
doubled,  he  said,  noting  the  slack  in 
the  batch  utilization  was  taken  up 
“almost  completely”  by  the  second 
CPU. 

Main  storage  is  “very  highly”  util¬ 
ized,  but  decreasing  the  main  storage 
use  —  which  “could  lead  to  consider¬ 
able  improvement”  —  depends  strong¬ 
ly  on  peripheral  processing  unit  (PPU) 
activity.  Gray  said. 


just  fired  our  1 


1 


The  last  thing  a  small  system  builder  needs  is  a  computer  supplier  as  a  competitor. 

And,  we  got  sick  and  tired  of  meeting  our  supplier  at  our  customer’s  d(X)r.  So,  we  fired  him! 

We  hired  GRI.  The  only  computer  manufacturer  that  sells  exclusively  to  small  systems 
builders  like  us.  GRI  is  a  partner,  not  a  competitor.  They  care  about  our  needs.  Our 
problems.  They  know  that  when  we  succeed,  they  succeed. 

GRI  products  make  it  easy  for  us  to  build  business  systems  that  meet  the  needs  of  our 
customers.  GRI  service  and  support  is  there  when  we  need  it.  24  hours  a  day.  And,  GRI’s 
unique  metro  marketing  program  helps  us  promote  our  products,  locally.  Where  it  counts. 

If  you’re  ready  to  fire  your  computer  supplier  and  hire  GRI,  call  Bob  Knapp  at 
201-545-7700,  or  attach  your  business  card  to  the  coupon  below  and  send  it  to  us. 


Attach  your  business  card  here. 


GRI  means  business. 


GRI  COMPUTER  CORPORATION 

870  G«or^  Road,  North  Brunswidc,  N.J.  09902 
201 545-7700  Tctet:  92-2523  Cable:  CHUCX»4P 
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Baking  Firm  Whips  Up  Savings  With  Data 


By  Alan  W.  Hawkins 
Special  to  Computerworld 

COLLEGEDALE,  Tenn.  The  conver¬ 
sion  from  IBM  keystations  to  a  Univac 
1900  Computer-Assisted  Data  Entry 
(Cade)  system  at  the  McKee  Baking  Co. 
here  has  increased  keystrokes  by  about 
2,000  per  hour  while  allowing  the  firm  to 
catch  about  75%  of  the  key  errors 
through  verification. 

McKee  is  a  privately  owned  snack  cake 
baker  which  makes  Little  Debbie  Snak 
Cakes,  distributed  to  over  42  states. 

The  decision  to  upgrade  from  the  two 
IBM  3742  keystations  and  the  one  3741 
with  a  3747  tape  converter  used  to  con¬ 
vert  the  data  to  tape  for  input  into  the 
company’s  Univac  9480  mainframe  was 
reached  for  a  variety  of  reasons. 

The  IBM  systems  offered  limited  editing 
capabilities  and  the  DP  department  want¬ 
ed  to  do  value  ranges  and  table  lookups. 

Also,  data  had  to  be  input  into  the 


system  in  a  very  structured  way  and  the 
firm  wanted  the  operators  to  be  able  to 
enter  the  data  as  it  appeared  on  the  input 
document. 

Reluctant  to  Relinquish 

The  key  operators  were  very  reluctant 
to  give  up  the  3740s  because  they  were 
fast  and  easy  to  use.  However,  the  firm 
needed  to  be  able  to  provide  additional 
editing  at  data  entry  time. 

At  first,  McKee  decided  to  try  a  dis¬ 
tributed  network  system  from  Datapoint 
Corp.  The  system  didn’t  work  because 
the  firm’s  software  did  not  provide  the 
response  time  required  for  the  batch  data 
entry  applications  run  at  the  baking  com¬ 
pany. 

The  company  felt  it  didn’t  need  the 
extra  added  capabilities  of  the  distributed 
system  and,  after  two  months,  the  system 
was  scuttled. 

McKee  then  considered  systems  from 


Entrex  and  Keydata  as  well  as  the  Univac 
Cade  system,  but  t'ound  that  neither  the 
Entrex  nor  the  Keydata  system  could 
keep  up  with  the  speed  required  by  the 
firm. 

The  next  step  was  to  order  and  install  a 
Univac  UlOO  Cade  system  with  six  keysta¬ 
tions.  At  installation  the  systems  cost 
$  13,065/mo.  A  subsequent  upgrade  of 
8K  of  memory,  bringing  the  system  to 
57K  bytes,  and  the  addition  of  eight 
keystations  has  increased  the  monthly 
cost  to  $2  1 ,09 1 . 

The  company  is  pleased  with  the  way 
the  conver,sion  turned  out.  It  took  about 
two  weeks  to  write  the  programs  (approx¬ 
imately  10)  for  all  the  applications  al¬ 
ready  running  on  the  3740s,  plus  a  few 
additional  ones. 

Now,  about  5  5  programs  are  on  the 
Cade  system. 

The  largest  application  is  the  billing, 
during  which  7,000  document/day  are 


dggest  competitor. 


Entry  System 

processed. 

Check  reconciliation,  a  g.irage  repair 
system  for  the  firm's  trucks.  .i  trip  record 
system  for  the  salespeople,  accounts  pay¬ 
able  and  .several  master  update  applica¬ 
tions  are  also  run  on  (he  syslem. 

The  average  keystroke  rate  is  now  about 
IS. 000-  to  20,000  keyst rokc/hour  and 
two  operators  key  over  24.000  key- 
slroke/hour  with  less  than  .05'7  verifiable 
error  rale. 

'I'he  edits  in  the  system  down  the  line 
indicate  that  the  system  is  catching  about 
75%  of  key  errors  through  verification. 

The  average  keystroke  rate  on  the  IBM 
systems  was  between  1  6,000- and  18,000 
keystroke/hour. 

Happy  With  Operation 

The  key  operators  are  happy  with  the 
way  the  terminal  operates. 

Increases  in  volume  have  less  impact  on 
workload  because  of  the  faster  keying 
rates  and  the  cleaner  data  that  goes  to  the 
computer  room.  Some  applications  re¬ 
quired  three  or  four  punched  cards  per 
transaction  and  the  firm  can  now  key 
these  items  in  one  pass. 

In  most  applications,  there  is  less  data 
to  key  because  keying  of  duplicate  fields 
has  been  eliminated. 

Another  advantage  is  that  the  company 
can  key  data  as  it  appears  on  the  source 
document  and  reformat  it  internally  for 
output. 

Hawkins  is  DP  manager  at  McKee  Bak¬ 
ing  Co. 


DataComTi 


7/7i 

Washington 
is  where  it’s  at! 

Want  to  know  how  other 
datacomm  users  and  con¬ 
sultants  solve  problems? 

Come  to  DataComm  77, 

Sheraton  Park  Hotel,  Wash¬ 
ington,  D.C.,  March  9-11, 

1 977.  Leading  users  will  be 
on  hand  to  brief  you  on  ways 
they  put  datacomm  to  work. 

Here  are  some  of  the 
speakers: 

Gary  R.  Audin,  Dir.,  Applications  Develop¬ 
ment,  PRC  Public  Management  Services 
Gerald  H.  Shoaf,  Sr.  Telecommunications 
Engr.,  Sun  Oil  Company 
John  Dugger,  Consultant,  Securities  Industry 
Automation  Corp. 

Harvey  S.  Hershkowitz,  V.P.,  Chase  Manhattan 
Bank,  N.A. 

Arthur  D.  Hall  III,  President,  Arthur  D.  Hall 
Associates 

W.  Allan  Edwards,,  President,  Systems  Design 
Associates 

Steve  Westall,  Data  Communications  Advisor, 
Aetna  Life  and  Casualty 

John  H.  Horton,  Computer  Specialist,  Fleet 
Material  Support  Office 

Dr.  Franklin  F.  Kuo,  Asst.  Dir.,  Teleprocessing 
and  ADP,  ODTACCS,  Office  of  the  Secre¬ 
tary  of  Defense 

Roxanne  Williams,  Dir.  of  Plans  and  Policy, 
Office  of  Automated  Data  Systems,  U.S. 
Department  of  Agriculture 
Edward  J.  Istvan,  Assoc.  Dir.  for  Telecommuni¬ 
cations  Technology,  The  Institute  for  Com¬ 
puter  Sciences  and  Technology 
Dr.  Michael  Muntner,  Asst.  Commissioner, 
Automated  Data  and  Telecommunications 
Service,  General  Services  Administration 
Shirley  W.  Watkins,  Computer  Networking  Sec¬ 
tion,  National  Bureau  of  Standards 
Joanne  Kim,  Mgr.  Network  Control  Center, 
National  Security  Agency 

And.  there  are  many  more.  Including  representatives  of 
Government  agencies  who  will  fill  you  in  on  legislative 
and  regulatory  matters  every  datacomm  user  should 
know  about-  For  more  information  on  this  annual  Con¬ 
ference  and  Exposition,  write  DalaComm  77,  60  Austin 
Street.  Newtonville.  MA  02160.  Or  call  (617)  964-4550 
collect- 

DataConim  77  ts  organized  by  the  Association  ol  Data 
Communications  Users,  Auerbach  Publishers.  Canadian 
Datasystems,  Computet  Decisions,  Computerworld.  DataComin 
User.  Datamation,  and  Infosystems. 

DataComTi  vTl 

Where  the  action  is! 


S.  Westall,  Aetna 
Life,  Optimizing 
Terminal  Networks 


Bits  &  Pieces 


Fabri-Tek  Add-On  Memory 
Designed  for  DEC  PDP-11 

MIWI  APOMS  Ihc  Add-In  II  trom 
Fahri-Ick,  Iiu.  is  an  (JFM  somicondui. tor 
add-on  memory  system  lor  the  Digital 
liquipmenl  C'orp.  PDP-I  !  series. 

d  he  .\dd-ln  II.  wtush  uses  dynamic 
.MOS  technoJoc'V  .  is  plug-compatible  with 
the  PI)P-I1;04.  1I/U5,  11/34,  ll/.d,S, 

1  I  /40.  I  1  '4.S,  1  150  and  I  1/.S5,  the  com- 
pan\  noted. 

The  system  is  ottered  in  a  IbK  hy  18-bit 
or  1  bK  by  I  b-hit  contiguration  contained 
on  a  printed  circuit  board  that  plugs  into 
the  PDP-I  I  . 

Meinory  capacity  can  be  increased  in 
1 6K  increments  up  to  128K  words  and 
memory  operation  can  he  interleaved  on 
4K  boundaries,  the  firm  said. 

The  1 6K  by  18-bit  version  with  on¬ 
board  regulator  for  the  1  1  /05  through 
II/,55  costs  SI, 250;  the  !  6K  by  16-bit 
version  for  the  I  1/04  to  the  1  l/,44  costs 
SI  ,185,  the  firm  added, 

Fabri-Tek  is  at  5901  County  Road  18, 
Minneapolis,  Minn.  55436. 

Med-E-Comp  Adds  Mini  for  Doctors 

IIUR.SI,  Texas  A  turnkey  minicom¬ 
puter  for  use  in  doctors’  offices  and  based 
on  an  Interdata,  Inc.  6/16  CPU  has  been 
introduced  by  .Med-F-Comp  Corp, 

Physicians  can  display  their  own  forms 
on  the  CR  Ps,  the  firm  said. 

Medical  records,  billing,  accounts  pay¬ 
able,  taxes,  payroll  and  insurance  pack¬ 
ages  are  available  for  the  system. 

A  basic  system  includes  a  6/16  CPU 
w'ith  65 K.  of  core  memory;  5M  bytes  of 
disk  expandable  to  200M  bytes;  a  CRT; 
matrix  printer;  and  a  backup  cassette  tape 
storage  system,  the  firm  said. 

The  system  costs  under  SI  6,000,  it  add¬ 
ed. 

Med-F,-Comp  (.'orp.  is  at  Dept.  C-6,  632 
Bedford  Fuless  Road.  Hurst,  Texas 
76053. 

Tion  Announces  Burster 

OAKLAND,  Calif.  —  .A  burster  designed 
for  use  with  small-busine.ss  systems  is 
available  from  Tion  C'o. 

The  260B  has  a  tear  bar  that  measures 
forms  length,  aids  forms  feeding  and  is 
“virtually  jam  proof,”  the  firm  claimed. 

The  bar  is  combined  with  a  transparent 
safety  cover  which  can  only  be  raised  by 
lifting  the  paper  width  guides  and  closed 
by  pulling  the  safety  release  knob,  the 
firm  said. 

Operating  at  either  82  ft/min  or  125 
ft/min,  the  unit  can  handle  single-part 
continuous  forms. 

lion  is  at  262  Crand  .Ave.,  (.fakland, 
Calif.  94610. 
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FamilY  of  Three  Mathines 

Varian  V77  Aimed  at  Multi-CPU  Nets 


By  Esther  Surden 

Of  the  CW  Staff 

IRVTNF,  Calif.  A  family  of  minicom¬ 
puters  ranging  in  size  from  an  OEM  CPU 
on  a  board  to  an  end-user  supermini  has 
been  introduced  by  Varian  Data  Machines 
Ire  re. 

The  three  upwardly  compatible  micro¬ 
programmed  CPUs  announced  recently 
were  designed  to  allow  users  to  structure 
“multiprocessor  networks  of  tiglitly 
coupled  computers,”  the  firm  said. 

They  are  suited  for  use  in  aerospace, 
financial,  governmental,  scientific  or  uni¬ 
versity  environments,  a  spokesman  added. 

The  family  was  developed  to  give  the 
user  three  ways  to  build  multiprocessor 
systems  -  through  shared  memory, 
through  intercomputer  I/O  bus  connec¬ 
tions  and  through  serial  communications 
channels,  the  spokesman  noted. 

Called  the  V77-200,  V77-400  and 

V77-600,  the  CPUs  are  software-compati¬ 
ble  with  current  Varian  minicomputers, 
he  added. 

Common  features  througliout  the  V77 
family  include  use  of  a  dual  data  bus, 
microprogramming,  32-bit  arithmetic 
capability,  a  187-instruction  set  and  byte, 
word  and  double-word  addressing. 

Hardware  multiply/divide,  64-vectored 
interrupts,  direct  memory  access  (DMA), 
a  real-time  clock,  automatic  program 
loading  and  the  capacity  to  accommodate 
CRT  or  teletypewriter  controllers  are 
additional  common  features,  the  spokes- 


CHlCACiO  -  Microdata  Corp.  intro¬ 
duced  a  small  business  system  at  the  low 
end  of  its  Reality  product  line  and  a  line 
printer  at  Info  ’76  here  recently. 

The  Reality  II  is  a  limited-expansion 
system  aimed  at  businesses  smaller  than 
those  which  have  traditionally  used  Real¬ 
ity  products,  the  company  said.  The  basic 
configuration  includes  the  1600  CPU, 
1 6K  bytes  of  main  core  memory,  5M 
bytes  of  virtual  disk  memory,  5M  bytes 
of  file  store  memory,  a  Prism  display 
terminal  and  a  Scribe  120  char. /sec  ma¬ 
trix  printer. 

The  system  is  expandable  to  a  ma.xi- 
mum  of  32K  bytes  of  core  memory  and 
can  accommodate  two  additional  termi¬ 
nals,  according  to  a  Microdata  spokes¬ 
man.  A  user  can  also  select  remote  slave 
matrix  printers  for  use  with  a  Prism  on 
any  of  three  I/O  ports,  he  added. 

Priced  at  S3 1, 000,  the  Reality  H  will 
allow  users  to  upgrade  through  the  entire 
reality  line,  the  vendor  said. 


man  said. 

For  communications  and  networking 
applications,  a  data  communications 
multiplexer  and  its  associated  line 
adapters  provide  a  universal  communica¬ 
tions  hardware  interface  for  the  V77 
family,  the  company  noted. 

Megamap  Option 

The  600,  the  top-of-the-line  V77  model, 
is  on  the  level  of  a  Data  General  Corp. 
(DG)  Eclipse  or  a  Digital  Equipment 
Corp.  PDP-11/70,  the  firm  claimed.  It 
features  a  370  nsec,  IK-word  cache  mem¬ 
ory  with  a  90%  hit  rate,  the  spokesman 
said. 

Using  the  Varian  Megamap  memory 
mapping  option,  the  600  can  accommo¬ 
date  up  to  IM  words  of  660  nsec  MOS 
main  memory,  Varian  said. 

Up  to  4K  words  of  writable  control 
store  (WeS)  can  be  accommodated  by  the 
600,  he  added,  noting  the  microinstruc¬ 
tion  is  64  bits  wide. 

A  floating-point  processor  which  per¬ 
forms  single-  and  double-precision  as  well 
as  floating-point  arithmetic  is  available 
for  the  600.  Floating-point  processor 
transfers  are  made  through  DMA,  the 
firm  noted. 

The  600  also  has  all  of  the  character¬ 
istics  of  the  smaller  400,  which  is  said  to 
perform  at  the  level  of  the  DG  Nova  3/12 
or  the  more  powerful  range  of  DEC 
PDP-1  l/34s,  the  spokesman  said. 

The  400  features  power  fail-restart, 


The  Scribe  line  printer  is  manufactured 
by  Applied  Computing  Technology,  ac¬ 
quired  by  Microdata  last  week  as  a  whol¬ 
ly-owned  subsidiary. 

The  printer,  which  has  optional  inter¬ 
active  graphics  capabilities,  utihzes  a  4-bit 
microcomputer  controller  for  its  9  by  7 
dot  matrix  and  prints  an  Ascii  96-char- 
acter  line.  It  has  a  320-character  internal 
buffer  for  storing  over  two  full  lines  of 
data,  the  spokesman  noted. 

Optional  features  include  165  char. /sec 
speed,  horizontal  and  vertical  addressable 
head  positions,  half-  or  full-duplex  opera¬ 
tion  and  a  keyboard  for  the  operation  of 
a  byte-parallel  system  console. 

Additional  interactive  graphics  options 
include  a  parallel  or  serial  RS-232  I/O 
interface,  a  keyboard  for  terminal  opera¬ 
tion,  full  incremental  plotting  and  foreign 
language  capabilities,  the  firm  said. 

The  120  char. /sec  printer  priced  at 
$2,910,  is  also  available  in  OEM  quanti¬ 
ties  for  S  1 ,950  each. 


memory  protect,  and  dual-port  memory 
capacity  for  shared-memory  appheations. 
It  can  accommodate  up  to  256K  words  of 
main  memory  without  memory  mapping 
and  up  to  IM  words  with  the  Megamap 
option.  Byte  parity  is  available  for  main 
memory,  according  to  the  spokesman. 

The  WeS  feature  on  the  400  allows 
users  to  generate  their  own  microinstruc¬ 
tions  with  a  standard  microprogram  soft¬ 
ware  package.  The  WCS  for  the  400  has 
storage  locations  for  a  maximum  of  3K 
32-bit  microinstructions,  he  noted. 

The  dual-port  shared  memory  intro¬ 
duced  allows  the  CPU  to  directly  access 
memories  of  other  V77  systems. 

High-speed  peripherals  can  be  linked 
directly  to  the  memory  bus,  which  trans¬ 
fers  data  at  1 M  word/min,  he  added. 

CPU  on  a  Board 

The  V77-200  CPU  on  a  board  is  said  to 
offer  performance  in  the  range  of  a  DG 
Nova  3/4  or  a  DEC  1 1  /34  on  the  low  end 
of  the  hne. 

The  200  can  accommodate  a  maximum 
of  32K  16-bit  words  of  660  nsec  MOS 
memory.  Memory  is  expandable  in  8K, 
16K  or  32K  increments  packaged  in  a 
chassis  with  a  power  supply  and  I/O 
controllers,  the  firm  said. 

Users  of  the  200  can  upgrade  to  the  400 
by  substituting  processors,  Varian  said. 

The  systems  run  under  the  Varian  Om¬ 
nitask  Real-Time  Executive  (Vortex)  and 
Vortex  II  mulitprogramming  operating 
systems.  Communications  take  place  via 
the  Vortex  Telecommunications  Access 
Method. 

The  V77-200  costs  $1,200  for  the  proc¬ 
essor  board  only  or  $7,600  for  a  chassis- 
mounted  CPU  with  32K  of  memory  and 
V77  family  standard  features.  The  400 
costs  $10,100  with  32K  words  of  mem¬ 
ory. 

The  600  with  64K,  16-bit  words  of 
memory  costs  $22,450. 

All  systems  wiU  be  available  in  the  first 
quarter.  Varian  is  at  2722  Michelson 
Drive,  Irvine,  Calif.  92713. 


Talk  Turnkey 

Is  your  system  dedicated?  Do  you 
have  a  turnkey  application  that  is  of 
interest  to  others? 

Computerworld  is  seeking  manu¬ 
scripts  for  a  special  report  on  dedi¬ 
cated  systems  to  appear  in  the  issue  of 
Jan.  31.  Deadline  for  the  material  is 
Dec.  20. 

Please  send  double-spaced  typed 
manuscripts  to  Esther  Surden,  Associ¬ 
ate  Editor/Miniworld,  Computerworld, 
797  Washington  St.,  Newton,  Mass. 
02160. 


Reality  II  From  Mkrodata 
Designed  for  Small  Businesses 


Write  simulation 
proenuiis  in 
FORI  RAN. 


Debug  COBOL 
progiauiis. 


One  Prime 
eomputer 

does  it  all. 


Build  an  inventory- 
control  data  base. 


Develop  real-time 
data  acquisition 
systems. 


Randomly  access  a 
billion-byte  data 
base. 


.And  it's  all  done  simultaneously  on  a  Prime  CREATE  computational 
timesharing  system.  I'here  are  six  entry-level  packaged  systems  in  the 
CREATE  series,  ranging  in  price  from ,$35,000  to  $200,000.  It’s  amazing 
v\  hat  one  Prime  computer  can  do.  To  find  out  what  one  can  do  for  you, 
call  or  write  to: 

David  R.  Johnson,  Product  Mtinager, 

Prime  Computer,  Inc.,  Box  2600, 

Ertuningham,  M A  01701, 

(617)879-2960. 


™me 


Prepare  documenta¬ 
tion  with  an  inter¬ 
active  text  editor. 


i 


/ 


This  computer  is 
simultaneously  handling 
20  interactive  foreground  jobs, 

16  batch  background  jobs,  and 
2  printer  spooling  jobs, 
while  talking  with  a  lai^e  mainframe 

and  4  other  computers 


Of  course,  at  $99,600 
it’s  one  of  our  more  expensive  models. 


The  computer  is  SyFA. 

The  creator  is  Computer  Automation. 

And  the  way  it  can  handle  your  own  specific  distributed  data 
processing  problems  is  another  price/performance  story  in  itself. 

For  the  complete,  unabridged  SyFA  story,  write: 
ComputerAutomation,  Commercial  Systems  Division, 
18651  Von  Karman,  Irvine,  California  92713. 


ComputerAutomation 


Commercial  Systems  Division 
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It  All  Started  With  T/S 

Growth  Forces  Small  Firm  to  Switch  to  Larger  Mini 


MIMOIA.  NA'.  Ixpansion 
cause (.1  hy  luiprcecdente d  growth 
IS  a  pnihlcin  facing  many  small 
fituis  as  the\  develop,  l  or  Van 
\V\  ck  International  Corp.  here, 
expansion  meant  taking  out  the 
limited-capacitv  small  busines.s 
system  it  had  been  using  since 
1^72  and  putting  in  a  larger 
minicompu  ter, 

“Our  strencili  has  been  serv¬ 
ice."  according  to  Irwin  Septi¬ 
mus.  executive  vice-pre.sident  for 
the  supplier  of  electrical  kitchen 
appliances. 

"To  give  service,  you  need  in¬ 
formation  the  right  informa¬ 
tion  -  (juickly,”  he  said,  adding 
the  small  system  was  getting 
bogged  down  and  not  providing 
the  necessary  information. 

The  firm’s  DP  history  goes 
back  about  eight  years,  when  it 
decided  to  do  something  about 
its  ballooning  paperwork  prob¬ 
lem.  Time-sharing  seemed  to  be 


the  solution,  but  even  a  switch 
from  one  time-sharing  company 
to  another  didn't  provide  the 
information  V'an  Wyck  needed. 

Finally,  the  firm  made  the  leap 
to  an  in-house  system  in  197  2. 

First  Expansion 

Basic  Four  Corp.  Model  400 
system  was  installed  in  Mineola 
to  handle  order  processing,  bill¬ 
ing.  inventory  control,  accounts 
receivable  and  sales  analysis. 
This  workload  began  to  grow 
very  quickly,  and  the  system  ex¬ 
panded  from  4.2M  bytes  of  disk 
storage  and  two  CRTs  to  12.6M 
bytes  of  storage  and  four  CRTs. 

But  even  this  large  increase  was 
insufficient,  Septimus  said.  Dur¬ 
ing  peak  season,  open  order  files 
had  to  be  maintained  on  three 
separate  removable  disk  packs.  A 
monthly  sort  of  sales  per¬ 
formance  required  about  60 
hours. 


■As  sales  continued  to  rise  — 
from  S14  million  in  fiscal  1975 
to  S24  milUon  in  the  most  re¬ 
cent  period  the  volume  of 
paper  increased  and  information 
too  frequently  was  lagging. 

"Two  areas  in  particular  had  to 
be  upgraded,”  according  to 
Donn  Liles,  president  of  Data 
Basics  Corp.,  Van  Wyck’s  consul¬ 
tant  and  software  supplier. 

“First,  management  was  always 
frustrated  by  inadequate  infor¬ 
mation  on  the  status  of  open 
orders,  obviously  a  critical  factor 
when  you  depend  heavily  on 
customer  service  as  a  prime  wea¬ 
pon  in  your  battle  against  com¬ 
petition.  Second,  the  system  was 
very  slow  in  sorting;  it  was  diffi¬ 
cult  to  get  meaningful  after-the- 
fact  data  on  sales,  shipments, 
etc.  in  sufficient  time  to  react.” 

Second  System 

So  the  decision  was  made  to 
move  on  to  another  in-house 
system  based  on  the  recommen¬ 
dation  of  its  accounting  firm 
and,  in  January  of  this  year, 
work  began  to  convert  to  the 
Micos  minicomputer  with  Data 
Basics  providing  programming. 
The  Micos  system,  from  Mini- 
Computer  Systems,  Inc.,  offered 
more  total  capacity,  Liles  ex¬ 
plained. 

The  system,  installed  in  April, 
includes  a  CPU  with  64K  bytes 
of  core,  two  80M-byte  disk 
drives,  four  CRTs  and  a  600 
line/min  printer. 


Though  costs,  including  those 
for  applications  software,  are 
about  the  same  as  for  the  Basic 
Four  system,  the  Micos  system 
offers  about  12  times  the  on-line 
disk  storage,  three  times  the 
print  speed  and,  for  certain  ap- 
pheations,  faster  internal  proc¬ 
essing  speeds,  he  said. 

A  number  of  new  reports  and 
processes  were  instituted  im¬ 
mediately,  including  shipments 
by  state,  sales  by  salesperson  and 
customer  and  open  order  in¬ 
quiry. 

In  the  near  future,  other  items 
will  be  added,  including  a  mag¬ 
netic  tape  interface  with  Van 


SOUTHBORO,  Mass. -Data 
General  Corp.  (DG)  has  intro¬ 
duced  a  cartridge  disk  subsystem 
which  it  said  allows  mixed  car¬ 
tridge  disk  and  floppy  disk  con¬ 
figurations  and  can  be  dual-port¬ 
ed  for  shared  configurations. 

The  subsystem  was  designed 
for  use  with  the  firm’s  Nova  and 
Echpse  minicomputers. 

The  subsystem  can  contain 
10M-,  20M-,  SOM-  or  40M  bytes 
of  storage.  Up  to  four  disks  or 
floppies  can  be  mixed  on  a  con¬ 
troller.  A  switch  allows  users  to 
manually  select  drives,  the  firm 
added. 

The  dual-porting  feature  is  said 


Wyck’s  factoring  concern;  pay¬ 
roll,  in-process  inventory  and  bill 
of  material  control;  raw  material 
inventory  control;  material  re¬ 
quirements  planning;  purchasing; 
accounts  payable  and  magnetic 
tape  interface  for  automatic 
microfilming  of  transactions  and 
reports. 

One  of  the  virtues  of  Micos, 
Liles  said,  is  that  it  can  be  ex¬ 
panded  at  low  cost. 

Meanwhile,  Van  Wyck  is 
pleased  with  the  advances  al¬ 
ready  made.  The  monthly  sales 
analysis  that  used  to  take  60 
hours  is  now  available  in  20 
minutes,  Septimus  noted. 


to  allow  the  configuration  of 
dual-processor  shared  disk  sys¬ 
tems  using  standard  equipment 
and  software.  It  is  optionally 
available  and  can  be  added  at  the 
user’s  site,  DG  said. 

The  system  is  supported  by  all 
DG  real-time  operating  systems, 
a  spokesman  added. 

A  single-drive  subsystem  in¬ 
cluding  a  cartridge  disk  drive, 
integrated  power  supply,  con¬ 
troller  and  cabling  costs  $9,950. 
A  20M-byte  subsystem  costs 
$17,950,  the  firm  said. 

The  subsystems  are  available 
immediately  from  DG  in  South- 
boro,  Mass.  01772. 


F/ND  MINI-SOFTWARE  SERVICES  FAST 

MINICOMPUTER 
SOFTWARE  DIRECTORY 


1976  EDITION 


Instant  access  to  descriptions  of  hundreds 
of  minicomputer  soft</nare  packages  and  services. 

DIRECTORY  INDEXED  4  WAYS 

•  Indexed  by  applications  and  services 

•  Profiles  of  supplier  companies 

•  Geographic  locator 

•  CPU’s  supported  by  suppliers 

Annual  Subscription  $70 

INITIAL  ISSUE  plus  2  updates  Send  check  or  PO 

MINICOMPUTER  DATA  SERVICES 
20  COVENTRY  LANE,  RIVERSIDE,  CT.  06878 


Nova/Eclipse  Subsystem  Allows 
Mix  of  Cartridge,  Floppy  Disks 
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Jerry  Lindee,  Director  of  Information  Systems 
Dart  International,  Los  Angeles,  California 

The  prospect  of  a  difficult  conversion  can  lock  you  into  a 
system  long  after  you  really  need  better  performance.  Unless 
you  have  an  NCR  system. 

Dart  International,  specializing  in  warehousing,  consolidation, 
transportation  and  leasing,  operates  realtime  24  hours  a  day,  five 
days  a  week.  One  day  the  NCR  Century  went  out  and  the  NCR  Criterion 
went  in.  Five  months  later,  the  Criterion  is  still  operating  with  up  to 
22  percent  more  thru-put  and  a  record  of  99.95  percent  uptime.  Quite 
an  accomplishment  for  the  first  installation  of  a  new  generation. 

NCR  offers  compatibility,  not  only  from  model  to  model,  but  from 
generation  to  generation,  from  NCR  Century  to  NCR  Criterion.  NCR 
designs  with  your  interests  in  mind. 

To  find  out  what  the  Criterion  can  do  for  you,  phone 

your  local  NCR  office.  Or  write  to  EDP  Systems, _ 

NCR  Corporation,  Box  606,  Dayton,  Ohio  45401.  Complete  Computer  Systems 


“Our  new  NCR  Criterion  went  in 
without  a  ripple.  No  conversion. 
No  parallel  operation. 

It  was  just  load  and  go!’ 
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Milgo  Shuns  Adds  Merger 

MIAMI  Milgo  F  lectronic  Corp.  has  re¬ 
jected  a  merger  proposal  from  Applied 
Digital  Data  Systems,  Ine.  (Adds). 

Milgo’s  board  of  directors,  which  voted 
unanimously  to  reject  the  proposal,  told 
Milgo  “the  merger  proposal  is  not  in  the 
best  interest  of  the  shareholders  and  did 
not  reflect  the  long-term  prospects"  of 
Mjlgo.  according  to  a  Milgo  spokesman. 

Under  the  merger  proposal.  Adds  con¬ 
templated  taking  over  Milgo,  offering  1.5 
shares  of  its  common  stock  for  each  share 
of  Milgo.  The  transaction  would  have 
been  valued  at  around  $50  million. 

William  J.  Catacosinos,  Adds  president, 
said  the  transaction  was  proposed  as  a 
merger  designed  to  be  a  tax-free  reorga¬ 
nization. 

Adds  had  sales  of  $17.8  million  in  its 
last  fiscal  year  and  reported  a  53%  in¬ 
crease  in  earnings  and  a  40%  rise  in  sales 
for  the  nine  months  ended  Aug.  31 .  Milgo 
reported  sales  of  $40.4  million  in  1975, 
but  earnings  dropped  56%  and  sales  3.4% 
in  the  nine  months  ended  June  30. 
Memorex,  Quantor  Pact  Set 

SANTA  CLARA,  Calif.  -  Memorex  has 
entered  into  an  agreement  with  Quantor 
Corp.  for  the  sale  of  Memorex  1603 
computer  output  microfilm  (COM)  print¬ 
ers  and  1  620  film  duplicators  to  Quantor. 

The  equipment  will  be  marketed  under 
Quantor’s  name  as  part  of  its  total  COM 
system  product  line;  Memorex  will  pro¬ 
vide  maintenance  for  units  installed  in  the 
US. 

Quantor  chose  the  Memorex  products 
because  they  plug  directly  into  IBM 
360/370  systems,  according  to  Charles 
Askanas,  Quantor  president. 

Supershorts 

GTE  Sylvania,  Inc.  is  providing  digital 
technology  training  to  1  50  civilian  engi¬ 
neers  and  technicians  employed  by  the 
U.S.  Navy. 

Data  General  Corp.  delivered  its  1,000th 
Eclipse  computer  to  Societe  Generate  at 
the  bank’s  London  office. 


Computer  Automation,  Inc.  has  ap¬ 
pointed  Dycor  Data  Systems  Ltd.  as  ex¬ 
clusive  distributor  for  the  Syfa  system  in 
Canada. 


COMPUTER  INDUSTRY 


Duriaif  1971-75  Period 

Study  Shows  Four  Makers  Grew  38% 


Chart  pinpoints  four  mainframers’  rates  of  growth  in  seven  configuration  sizes.  It  also 
shows  what  percentage  of  a  vendor’s  base  is  in  each  category. 

Vendors  Not  Quite  Harmonizing 
On  Common  Definition  of  DDP 


By  Molly  Upton 

Of  the  CW  Staff 

NEW  YORK  —  Four  mainframers  ex¬ 
perienced  a  38%  average  rate  of  growth  in 
the  installed  base  of  their  large  configura¬ 
tions  during  1971-1975,  according  to  a 
report  from  L.F.  Rothschild  &  Co.,  an 
investment  and  brokerage  house  here. 

J  he  large  configuration  market,  made 
up  of  those  systems  valued  at  $2.9  mil¬ 
lion  to  $3.5  million,  comprised  about 
23%  of  the  total  1975  installed  base  of 
four  vendors:  IBM,  Burroughs,  Univac 
and  Honeywell  Information  Systems 
(HIS),  the  report  indicated. 

IBM  and  Univac  each  attained  41%  of 
their  growth  in  this  area  during  the  five 
years,  followed  by  HIS  with  29%  and 
Burroughs  with  22%,  according  to  Roths¬ 
child. 

Using  data  supphed  by  International 
Data  Corp.,  Rothschild  divided  the  sys¬ 
tems  market  into  seven  classifications  of 
systems  sizes  and  among  the  four  main¬ 
framers. 

Spread  Only  9% 

There  was  only  a  9%  spread  among  the 
four  in  the  size  of  their  bases  devoted  to 
large  configurations,  the  report  showed. 
IBM,  the  leader,  had  25%  of  its  base  in 
large  configurations  while  Burroughs, 
which  held  the  smallest  portion,  had  16% 
at  the  end  of  1 975. 

The  division  of  market  share  in  this  area 
remained  relatively  static  between  1971 
and  1 975,  with  IBM  going  from  79.8%  to 
78.4%  while  Burroughs  started  at  3.4% 
and  edged  to  3.9%. 

Univac  managed  to  grow  from  7.5%  to 
8.7%  while  HIS  dipped  from  9.3%  to  9%, 
according  to  the  report. 

In  the  very  large  configuration  sector, 
which  experienced  the  next  highest 
growth  rate  of  22%  during  the  five  years, 
IBM  and  Univac  pretty  well  carved  up  the 
market  between  them. 

For  systems  valued  at  $4.6  million  to 
$9.6  million,  IBM  held  71 .5%  of  the  mar¬ 
ket  in  1975,  up  from  65.4%  in  1971, 
while  Univac  slipped  to  25.6%  from 
34.3%.  Very  large  configurations  repre¬ 
sented  11%  of  the  four  makers’  installed 
base  at  the  end  of  1975. 

The  only  area  with  a  negative  growth 
rate  during  the  five-year  period  was  the 
medium-small  category,  composed  of 
systems  costing  $130,000  to  $370,000. 

As  a  percentage  of  total  growth  during 
(Continued  on  Page  31  j 


By  Toni  Wiseman 
Of  the  CW  Staff 

CHICAGO  —  The  definitions  of  dis¬ 
tributed  data  processing  (DDP)  at  the 
recent  Info  ’76  here  were  as  numerous 
and  varied  as  the  vendors. 

While  all  agreed  DDP  depends  on  a 
communicating  network  of  hardware,  the 
consensus  stopped  there,  with  each  ven¬ 
dor  varying  the  scenario  slightly  depen¬ 
dent  on  his  products’  special  capabilities. 

John  R.  Bonne,  director  of  data  systems 
marketing  at  General  Automation,  Inc. 
(GA),  said  DDP  “is  merely  the  distribu¬ 


tion  of  an  intelligent  processing  capability 
to  different  geographic  or  functional  lo¬ 
cales,  with  each  of  these  distribution 
points  being  large  or  small  in  terms  of 
processing  power  and  each  with  a  poten¬ 
tial  for  growth  or  expansion  as  the  appli¬ 
cation  demands.” 

A  DDP  network  as  he  envisions  it  can  be 
comprised  either  solely  of  minicomputers 
or  of  minis  communicating  with  a  host 
computer.  GA,  he  noted,  sells  systems  for 
both  configurations. 

The  company  is  primarily  selling  sys- 
(Continued  on  Page  32) 


Are  you  sure  you’re  getting 
the  best  S/360-370 deal? 


THINK 


If  you  do  business  with  Comdisco,  there's  no  doubt  that  you'll  get  the  best  deal.  We’re  the 
largest  IBM  computer  dealer  in  the  world.  We  got  that  way  because  we  take  professional 
pride  in  satisfying  our  customers.  We  re  responsive,  understanding,  and  want  to  see  you  get 
the  most  from  your  computer  investment. 

If  you  re  buying,  selling,  leasing  or  trading  IBM  computers,  think  about  Comdisco  first.  It’s 
the  best  way  to  make  sure  you're  getting  the  best  deal. 


You’re  making  me  re-think. 

I’m  interested  in 

□  Buying  □  Selling 

□  Leasing  □  Trading 

The  following  equipment _ 


Name _ 

Title _ 

Company _ 

add  ress _ 

city _ state _ zip 


ptione- 


moi/co 

9701  W.  Higgins  Rd. 

Rosemont,  III.  60018  (312)698-3000 

NEW  YORK;  (201 )  568-9666 
SAN  FRANCISCO:  (415)944-1111 
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BASF  Sees  Trend  to  'Winchester’  Disks 


Consumer's  Market 

BEDFORD,  Mass.  —  The  tape  market 
“is  a  real  Ralph  Nader  market;  the 
consumer  is  getting  more  for  his 
money,”  according  to  Sig  Tolman, 
planning  manager  at  BASF  Systems. 

The  margins  in  the  tape  business  have 
been  diminishing,  John  Healion,  di¬ 
rector  of  marketing,  said  in  explaining 
the  projected  price  hike  by  BASF  at 
the  end  of  this  year  (CW,  Oct.  25  ] . 

The  prices  of  raw  materials  for  items 
such  as  polyester  film  have  increased 
as  much  as  20%,  he  said,  and  further 
price  hikes  are  expected. 

The  tape  market  has  become  increas¬ 
ingly  price-competitive,  giving  no  relief 
from  the  pressure  applied  by  price 
, hikes  in  raw  materials,  he  remarked. 

The  overseas  market  reflects  the 
same  competitive  situation,  he  added. 

Energy  Crunch 

Tape  prices  were  lowest  at  the  end  of 
1973,  Healion  said,  and  then  the  ener¬ 
gy  crunch  and  its  concomitant  raw 
material  price  hikes  raised  them  some¬ 
what  at  the  end  of  1 974. 

Although  current  prices  are  now  as 
low  as  in  1973,  “they’re  not  far  from 
it,”  he  said,  although  raw  material 
prices  are  higher. 

Healion  estimated  the  tape  market  is 
growing  about  5%  to  6%  per  year  and 
also  shifting  to  smaller  systems. 

The  firm’s  flexible  disk  line  is  doing 
well,  he  said.  BASF  supplies  primarily 
IBM-compatible  diskettes  but  will 
make  them  to  an  OEM’s  specifications, 
he  said. 

Four  Makers’  Bases 
Average  38%  Growth 

(Continued  from  Page  30) 
the  five  years,  this  category  declined  5% 
and  comprised  only  11%  of  the  installed 
base  at  the  end  of  1975,  according  to 
Rothschild. 

Medium  Market 

The  medium  configurations  —  those 
with  price  tags  ranging  from  $480,000  to 
$960,000  —  had  an  average  growth  of  5% 
for  the  four  makers  during  1971-1975; 
IBM  experienced  a  1%  decline  in  this 
category  when  viewed  as  part  of  its  over¬ 
all  growth  pattern. 

But  while  IBM  declined.  Burroughs  ex¬ 
perienced  33%  of  its  growth  in  this  sector 
and  had  38%  of  its  installed  base  in  the 
medium  sector. 

IBM’s  market  share  declined  from 
80.9%  in  1971  to  75.3%  in  1975,  whUe 
each  of  the  other  three  mainframers  in¬ 
creased  their  shares  in  the  medium  con¬ 
figuration  category.  At  the  end  of  1975, 
HIS  had  12.6%,  Univac  4%  and  Burroughs 
8.1%,  Rothschild  indicated. 

HIS  experienced  45%  of  its  growth  in 
the  mediumdarge  sector,  comprised  of 
machines  costing  $1.2  million  to  $1.8 
million,  the  report  said.  HIS  had  19%  of 
its  total  installed  base  in  this  area  in  the 
end  of  1975,  Rothschild  said. 

In  terms  of  market  share,  IBM  dropped 
from  80.1%  to  74%  and  Univac  declined 
from  9.9%  to  6.7%.  HIS  grew  from  4.1% 
to  12%  while  Burroughs  rose  from  5.8% 
to  7.3%,  the  report  showed. 


©Large  Volume 

Keypunch /Keydisc 
Services 

OiiuHty  Dutu 
at  Compctiilire  Prices 

DATA-MIDWEST 

3050  METRO  DRIVE 
MINNEAPOLIS.  MINN.  S5420 

612-854-1800 

A  DIVISION  OF  DATA  SYSTEMS  INC. 


By  Molly  Upton 
Of  the  CW  Staff 

BEDFORD,  Mass.  The  OEM  market 
for  Winchester-type  units  looks  “very, 
very  good  and  is  growing  rapidly,”  ac¬ 
cording  to  John  Healion,  director  of  mar¬ 
keting  at  BASF  Systems. 

Helping  to  compensate  for  the  trend 
among  users  of  large  IBM  systems  toward 
fixed  disks  is  the  increased  demand  by 
users  of  minis  and  midis  for  removable 
disks,  such  as  1  I -high  platters,  Healion 
said. 

Predictions  Erred 

As  a  result,  BASF’s  predictions  that 
sales  of  its  11 -high  packs  would  decline 
rapidly  as  of  the  end  of  1975  didn’t 
materialize.  Minis  and  Midis  from  such 
firms  as  Hewlett-Packard  Co.  and  Digital 
Equipment  Corp.  are  incorporating  ver¬ 
sions  of  1  1-high  drives,  he  said. 

Rather  than  falhng  dramatically,  the 


I  1-high  market  is  somewhat  flat,  he  add¬ 
ed. 

In  response  to  the  liigher  than  projected 
demand,  BASF  started  refurbishing  and 
selling  packs  that  came  in  off  lease,  ac¬ 
cording  to  Sig  Tolman,  planning  manager. 

Another  reason  for  the  1  1 -high's  popu¬ 
larity,  he  added,  is  that  the  East  European 
market  peaks  at  different  times  than  the 
U.S.  and  thus  offers  additional  market 
opportunities. 

Sales  Force  Expansion 

BASF  is  planning  to  expand  its  sales 
force  in  order  to  handle  the  increasing 
number  of  prospects  represented  by  the 
smaller  systems  market  such  as  the  IBM 
3/12,  3/15  and  smaller  370s,  Healion 
said. 

In  addition,  the  firm  is  seeking  to  place 
more  technical  expertise  in  the  field  to 
keep  up  with  the  increasing  complexity 
of  products,  such  as  Winchester-type  de¬ 


vices. 

BASF,  the  first  independent  to  ship  a 
Winchester-type  modide,  is  supplying 
these  to  various  DliMs.  he  said. 

Gearing  Up  Took  Time 

Gearing  up  to  making  a  Winchester-type 
unit  took  some  time,  Healion  recalled. 
Previously,  magnetic  particles  on  a  disk 
were  arranged  randomly,  but  in  a  Win¬ 
chester-type  unit  the  particles  are  aligned 
in  the  direction  in  which  the  recording  is 
done.  Also,  the  coating  is  extremely  thin. 

But  production  is  flowing  very  well,  he 
said,  adding  he  expects  the  techniques 
learned  from  making  Winchester-type 
units  will  be  incorporated  into  other 
types  of  disks. 

BASF’s  revenues  are  pretty  evenly  split 
between  flexible  and  hard  media,  Healion 
said.  In  addition  to  disks,  the  plant  makes 
floppy  disks  and  computer  and  audio 
tape  in  reels  and  cassettes. 


ECONOMY 


Before  you  buy  a  POP  1 1/05, 
11/34  or11/45, 
or  an  Eclipse*  or  Nova*  system... 


Check  the  new  Interdata  Pack/16  and 
Pack/32  Packaged  Systems.  They’re 
easier  to  use  and  cost  less. 

Pack/16  includes  a  16-bit  Model  6/16 
CPU  with  64KB  memory.  Pack/32  has  a 
32-bit  Model  7/32  with  128KB  memory. 

Easier  to  use.  We  install  each  Pack  as  a 
totally  integrated  hardware  and  software 
system.  It’s  ready  to  run  immediately. 
Each  system  includes  a  CPU  with  1 0M  B 
disc,400CPM  card  reader,  200  LPM  line 
printer  and  Carousel  30  terminal.  Plus 
complete  software  based  on  the  Inter¬ 
data  multi-tasking  operating  system  and 
extended  FORTRAN. 

Cost  less.  Judge  for  yourself:  Pack/16 
costs  $33,500.  Pack/32  costs  $43,500. 
Prices  include  installation  and  90-day 
full  service  warranty.  And,  we  deliver  in 
30  days. 

Write.  Or  call  our  toll-free  number: 
(800)  821-7700  Ext.  331.  In  Missouri, 
call  (800)  892-7655  Ext.  331 . 


Interdata,  Inc. 

Subsidiary  of  PERKIN-ELMER 
Oceanport,  N.J.  07757 


"Nova  and  Eclipse  are  registered  trademarks  of  Data  General  Corporation. 
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Vendors  Differ  on  Distributed  Processing  Definition 


. i  /  '  ■!>]  /Ure  .'’U  ' 

'l-.jt  .'irc 

'■i.in J-alone  minicomputer 

nvl  '  >:  ks.  not 

1  rout -muling  to  a  host,  he 

s.iiii,  but  there 

are  certain  large  computers 

ih.it  iii.i\  tic  into  the  net. 

In  Ihc  lutiirc.  the  network  itself  will 
I-'/  -  I  he  processing  niediuni  and  what 
■•‘..i:.  tormerly  the  host  will  just  hcconie 
anoiher  node  in  the  network,  bonne  pre- 
dir  led. 

N'etwdrks  will  replace  host  computers 
and  tront-end  types  of  s\  stems  along  with 
the  evolution  awa\'  from  centrali/ed  data 
bases,  he  said,  noting  the  Bank  ot  .Ameri¬ 
ca  is  distributing  a  data  base  ol  25  billion 
characters  into  over  .10  dil  lerent  systems. 

“With  minis  and  micros  now  supporting 
large  tile  systems,  there  is  le.ss  and  less  of 
a  reason  lor  having  one  centrali/ed  data 
base,"  Bonne  believes. 

I  he  evolution  at  (l.A  is  toward  large 
communication  networks  that  are  very 
modular,  he  said.  The  modules,  which 


ma>’  have  one.  two  or  up  to  six  minicom¬ 
puters.  will  handle  redundancy,  recovery 
and  nonstop  operation  as  GA  begins  to 
provide  software  enabling  the  modules  of 
multiple  minis  to  work  together  as  a 
single  processing  entity . 

Power  Near  Transaction 

I  d  Gistaro.  vice  president  of  marketing 
for  Datapoint  Gorp..  said  DDP  is  “the 
concept  of  putting  computer  power 
closer,  if  not  at.  the  actual  site  of  business 
transactions." 

DDP  “came  about  with  the  availability 
of  low-cost,  easy-to-use  computers  that 
were  operator-oriented,  not  Buck  Rod- 
gersish,”  he  added. 

The  main  function  of  the  mainframe  in 
Gistaro’s  concept  of  DDP  is  data  base 
maintenance,  which  provides  a  central 
focal  point,  while  distributed  points 
maintain  regional  or  departmental  data 
bases  as  well. 


“We're  not  talking  about  usurping  main¬ 
frames,  but  rather  about  making  data 
more  usable  by  cleaning  it  up  before  it 
gets  to  the  mainframe.”  as  well  as  putting 
data  back  into  the  hands  of  the  people 
who  need  and  are  interested  in  it,  he  said. 

Eyeing  the  future,  Gistaro  said  vendors 
must  keep  in  mind  that  users  have 
spent  .so  much  time  and  money  getting 
their  act  centralized  they  cannot  decen¬ 
tralize  overnight. 

Donn  Ulmer,  president  of  Century  21 
Data  Systems,  a  Microdata  Corp.  dis¬ 
tributor,  thinks  the  entire  concept  of 
DDP  evolved  because  users  could  not 
control  information  from  a  central  stand¬ 
point  and  were  not  getting  the  response 
time  they  needed. 

Microdata’s  approach  to  DDP  is  to  pro¬ 
vide  a  stand-alone  system  with  communi¬ 
cations  capabiUties  because  of  the  power 
inherent  in  the  system,  he  said.  The  firm 
is  not  dealing  with  “General  Motors” 


companies,  but  with  unique  entities  for 
which  communications  on  a  batch  basis  is 
sufficient,  he  noted. 

Microdata’s  system  will  allow  on-line 
operations,  he  added,  but  the  firm  is 
selling  more  batch  systems  because  of  the 
lower  cost. 

Minis  will  be  accessing  a  central  data 
base  to  a  certain  extent,  but  to  a  much 
greater  extent  each  installation  will  main¬ 
tain  its  own  information,  in  Ulmer’s 
schema. 

“The  concept  is  young  enough  now  that 
it  will  take  a  couple  of  pioneers  to  get  it 
truly  off  the  ground,”  he  said,  noting  that 
for  “poUtical”  reasons  “number  crunch¬ 
ers”  will  stay  around  for  a  while  because 
DP  centers  will  have  to  justify  their  in- 
house  IBM  370s  and  because  they  want 
to  maintain  overall  control. 

But,  he  added,  this  will  be  harder  and 
harder  to  do  as  more  minis  capable  of 
handling  5M-byte  data  bases  come  along. 

More  Than  Terminals 

Computer  Automation,  Inc.  believes 
DDP  entails  placing  “substantial  comput¬ 
ing  power”  in  terms  of  input  medium  at 
the  point  of  action  as  opposed  to  just 
data  entry  with  an  intelligent  terminal, 
according  to  Carsten  Brydum,  communi¬ 
cations  marketing  coordinator. 

While  data  capture  and  data  entry  are 
sufficient  to  justify  a  DDP  system,  re¬ 
mote  divisions  now  want  to  do  more  with 
the  massive  capability  a  full-powered  mini 
can  give  them,  he  said. 

Jim  Mezger,  marketing  manager  for 
Data  General  Corp.,  said  his  was  the 
classical  minimaker’s  view.  “That  means 
we  are  selling  effectively  to  organizations 
that  have  large  centralized  systems,  but 
can’t  seem  to  get  the  computing  power 
that  is  there  to  work  for  them.” 

Remote  Users  the  Key 

Noel  O.  Kile,  vice-president  of  market¬ 
ing  for  Qantel  Corp.,  defined  DDP  as 
“allowing  remote  locations  to  handle 
their  own  processing  and  submit  sum¬ 
mary  information  to  headquarters  on  a 
periodic  basis.” 

Remote  users  with  minis  rather  than 
just  terminals  can  have  today’s  informa¬ 
tion  today  and  headquarters  can  have  the 
summary  information  it  needs  without 
excessive  paper  load,  he  said. 

For  Cummins- Allison  Corp.,  DDP  means 
“the  processing  of  information  in  the 
most  efficient  and  economical  manner  by 
the  people  or  departments  who  need  ac¬ 
cess  to  that  information,”  according  to 
William  J.  Hautigan,  sales  promotion 
manager. 
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Fabri-1ek  has  an 
ace  in  the  hole  for 
PDP  11/70  users. 


The  Model  7011  Add-on  Core  Memory.  Totally 
plug-compatible  with  the  PDP  11/70. 

Compact  expansions  up  to  2  megabytes  in 
128K  byte  increments.  Improved  performance 
with  cycle  time  of  650  nanoseconds, 
access  time  250.  Parity  checks  and  interleaving 
are  standard  features.  Plus,  of  course,  the 
reliability  of  non-volatile  core.  With  our  prices 


and  30-day  delivery,  you  can’t  afford  not  to 
get  in  the  game. 

Fabri-Tek  is  the  only  independent  to  cover 
the  entire  DEC  PDP  11  Series  with  both 
core  add-ons  and  semiconductor  add-ins. 
Whatever  your  requirement,  we’ll  deal 
you  a  winning  hand. 
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When  it  comes  to 
memory  expansion, 
we’ve  stacked  the  DEC. 


DEAL  ME  IN! 

□  PDP  11/70  Add-ons 

□  ADD-IN  11 
Semiconductor 
Memory 

Name _ 
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Company _ 

Ad(Jress _ 

City _ 


□  PDP  11/45  Cache 
Buffer 

□  PDP  11  Series 
Add-ons 


.Stale. 


.Zip. 
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lFA\BI^II=TlilKiNc 

■  n  COMPUTER  SYSTEMS 

5901  South  County  Road  18 
1^  Minneapolis,  MN  55436  •  (612)  935-8811 


Fold  and  insert  order  form  (attached  through  binding)  and  remittance  here. 


Order  form  is  attached  through  binding.  Be  sure  to  include 
current  label  or  label  information  when  making  a  change. 
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Pigskin  Processing 


WESTBOROUGH,  Mass.  —  Data  General  Corp.  (DG)  took  to  the  air 
to  defeat  rival  Interdata  in  the  third  annual  Databowl  flag  football 
game  between  the  two  firms  recently. 

DG  was  ahead  from  the  start;  the  final  score  was  38-6.  Interdata 
fought  back  in  the  second  half  and  held  DG  to  only  one  touchdown. 
Taking  a  page  from  DG’s  book,  Interdata  passed  for  a  touchdown  in 
the  last  hdf. 

Interdata  spectators,  who  bused  up  from  New  Jersey,  outnumbered 
the  tiny  contingent  from  nearby  DG.  However,  on  the  field,  DG  had 
at  least  two  good  passers  and  a  galloping  receiver  with  “great  hands.” 
The  combination  proved  unbeatable.  The  Interdata  team  had  not 
played  before  the  game,  although  it  had  held  some  scrimmages. 
Interdata  Captain  Dick  Vivian  acknowledged  DG’s  prowess  on  the 
field  and  muttered,  “Wait  until  next  year.” 


With  Oae-StoD  Shopping 

Shift  Seen  in  Distribution  of  Terminals 


BRIDGEPORT,  Conn.  -  There 
is  evidence  the  terminal  industry 
is  on  the  verge  of  a  shift  in 
distribution  which  can  have  enor¬ 
mous  implications  for  the  con¬ 
sumer,  according  to  Joseph  Sor- 
rentino. 

Small  computer  manufacturers 
and  computing  equipment  users 
who  want  to  purchase  nationally 
known  products  and  have  them 
serviced  under  one  contract  are 
creating  a  new  echelon  in  the 
distribution  process,  the  presi¬ 
dent  of  Computer  Peripheral 
Corp.  (CPC)  said. 

This  echelon  is  being  served  by 
one-stop  terminal  “supermar¬ 
kets”  that  offer  national  distri¬ 
bution  on  a  variety  of  brands 
and  the  ability  to  provide  near¬ 
by  service  when  equipment  goes 
down,  he  explained. 

CPC  is  such  a  company,  offer¬ 
ing  three  major  lines  of  CRT 
terminals  including  those  from 
Lear  Siegler,  Beehive  and  Hazel- 
tine  along  with  Okidata  and  Ml^ 


printers. 

There  is  a  growing  number  of 
companies  like  CPC  “which  are 
moving  the  manufacturer  one 
echelon  back  in  the  distribution 
process  so  they  are  becoming  the 
providers  for  the  system,  rather 
than  functioning  in  their  tradi¬ 
tional  role  as  its  master,”  Sorren- 
tino  said. 

“The  need  to  know  more 
about  a  business  —  and  quick¬ 
ly  —  is  creating  increasing  re¬ 
quirements  for  access  to  com¬ 
pany  computers  at  all  levels,  al¬ 
beit  with  widely  differing  infor¬ 
mation  needs. 

“These  applications  variations 
are  producing  the  expanding 
need  in  the  marketplace  for  the 
multibrand  showcase  of  termi¬ 
nals  and  equipment  to  meet  the 
specific  requirements  of  the  ap¬ 
plication.  This  is  where  the 
supermarket-type  terminal  distri¬ 
butor  is  serving  and  thriving,” 
Sorrentino  said. 

He  believes  his  company’s  early 
success  stems  from  being  able  to 
provide  “the  right  terminal  for 
the  customer’s  application,  when 
he  wants  it,  and  being  able  to  be 
there  with  immediate  service 
when  a  terminal  has  trouble. 


“Substantial  savings  are 
achieved  in  negotiating  only  one 
service  contract  instead  of  a  half 
dozen.”  Sorrentino  said. 

Evaluation  Task 

Sorrentino  said  it  has  been  his 
experience  that  customers  also 
like  the  way  such  distributors 
stay  on  top  of  developments  in 
the  terminal  field  and  evaluate 
new  products  for  their  possible 
application. 

“This,”  he  explained,  “is  be¬ 
cause  terminal  users  are  limited 
by  the  amount  of  time  they  can 
spend  on  keeping  abreast  of  ad¬ 
vancements.  Companies  like  ours 
have  to  do  it  regularly  —  it’s  the 
way  we  stay  in  business  —  and 
the  customer  benefits  through 
time  saved  and  quicker  introduc¬ 
tions  of  innovations  to  their  par¬ 
ticular  business  needs.” 

Less  than  a  year  old,  CPC  has 
already  expanded  into  19  metro¬ 
politan  markets. 

“We’re  growing  and  moving 
rapidly  because  we  feel  we’re 
blazing  a  trail  with  a  few  other 
companies.  Soon  there  will  be 
many  more  entering  this  field 
who  will  run  close  on  our  heels,” 
Sorrentino  said. 


Seeing 

fvliere  vcmVe  been 
can  show  you  ivhere 
youre  going. 

Read  the  Year~End  Review  and  Forecast  in  the  combined 
December  27th/January  3rd  issue  of  Computerworid. 

As  the  once-in-a-lifetime  U.S.  Bicentennial  approaches  its  demise,  it’s  time  to 
sit  back  and  look  beneath  the  headlines  for  the  truly  significant  events  of 
1976.  Beyond  those  tall  ships,  giant  cakes  and  candidates,  what  really 
happened  to  shape  and  direct  this  historic  year?  If  you’re  involved  with 
computers,  you’ll  find  answers  that  affect  you  in  Computerworld’s  Year-End 
Review  and  Forecast,  appearing  in  the  special,  combined  issue  of  December 
27/January  3. 

Edited  by  E.  Drake  Lundell,  this  special  issue  will  be  filled  with  useful  analysis 
and  insightful  commentary  on  the  year’s  most  compelling  computer  stories. 
To  name  just  a  few  items,  this  report  will  cover  the  latest  developments  in 
computer  hardware,  software  and  communications;  the  effect  that  recent  (and 
pending)  legal  decisions  and/or  federal  policy  revisions  may  have  on  the 
industry  as  a  whole;  and  the  way  computers  are  changing  our  society.  In 
addition,  a  variety  of  experts  will  be  on  hand  to  help  shake  the  dust  from 
Computerworld’s  crystal  ball,  and  give  you  knowledgable  forecasts  of 
important  events  that  are  likely  to  occur  in  1977.  It’s  all  coming  your  way 
December  27th  --  and  if  you’re  involved  with  computers,  you’ll  find  articles, 
newsnotes,  commentary  and  summary  that  will  interest  and  inform  you. 

And  if  you’re  marketing  products  or  services  to  the  people  who  use 
computers,  your  ad  should  be  a  part  of  this  unique  special  issue.  Contact  your 
Computerworid  salesman  for  complete  details.  Or  call  Judy  Milford  at  (617) 
965-5800  to  place  your  ad,  and  start  a  beautiful  1977. 


Boston 

Bob  Ziegel 
Mike  Burman 
(617)  965-5800 


Computerworid 

New  York  San  Francisco  Los  Angeles 

Don  Fagan  Bill  Healey  Bill  Healey 

Frank  Gallo  Jim  Richardson  Jim  Richardson 

(201)461-2575  (415)495-0990  (213)477-3535 


Executive  Corner 


■  Dause  L.  Bibby  has  been 
elected  chairman  of  the  board  of 
directors  of  Decision  Data  Com¬ 
puter  Corp. 

■  Dr.  William  C.  Leone, 
Thomas  J.  Klutznick  and  Harry 
G.  Bowles  have  agreed  to  join 
the  Datapoint  Corp.  board  of 
directors. 

■  Donald  L.  Eichler  has  been 
named  to  the  board  of  directors 
of  On-Line  Business  Systems, 

Inc. 

■  Edward  G.  Uhl  has  been 
elected  chairman  of  the  board 
and  chief  executive  officer  and 
John  F.  Dealy  has  been  elected 


president  and  chief  operating  of¬ 
ficer  of  Fairchild  Industries,  Inc. 

■  Jerome  Drexler  and  Robert 
Hallock  have  been  elected  to  the 
board  of  directors  of  Precision 
MonoUthics,  Inc. 

■  Arthur  R.  Garofalo  has  been 
appointed  president  and  general 
manager  of  MCS  Infodevices, 
Inc. 

■  D.K.  Ritchie  has  become 
president  of  ESE  Electronic 
Systems,  Inc. 

■  Darryl  J.  DLllenback  has 
been  promoted  to  vice-president 
of  manufacturing  for  Magnetic 
Windings  Co. 


P09TIOM 

4rilOUIiCEM€riTS 


International  Corp.  consolidating 
their  data  center  in  Houston  seeks 
the  following: 

EDP  Audit  Mgr.  $25M 

3  EDP  Auditors  $20M 

Project  Mgr.  $23M 

20  ANALYST  &  PROGRAM¬ 
MERS  with  salaries  $14  to  20M. 
This  Co.  is  installing  370/168 
IMS,  TSO,  MVS  systems.  This  Co. 
offers  the  best  in  benefits  &  fu¬ 
ture  growth  potential.  This  is  a 
rare  oppor.  to  join  a  very  progres¬ 
sive  firm. 


EDP  SEARCH 

2401  NW  39th  Okla.  City.  Ok. 
(405)  525-8833 


Faculty  Position:  Department  of 
Physics  and  Computer  Science, 
Murray  State  University.  Ph.D.  in 
Computer  Science  or  related  field 
required.  Teaching  and  industrial 
experience  desirable.  The  success¬ 
ful  candidate  will  be  expected  to 
supply  theoritical  support  to  an 
applied  computer  science  pro¬ 
gram.  Rank  and  salary  dependent 
upon  qualifications.  Send  applica¬ 
tion  including  resume,  three  refer¬ 
ences.  undergradudate  and  gradu¬ 
ate  transcripts  to  Dr.  Robert  C. 
Etherton,  Chairman,  Department 
of  Physcis  and  Computer  Science, 
Box  2109  University  Statior), 
Murray  State  University,  Murray, 
KY  42071.  Applications  received 
after  January  15,  1977,  may  not 
be  considered. 

Equal  Opportunity  Employer  M/F 


PROGRAMMER  ANALYSTS 

CONNECTICUT-WESTCHESTER 


Very  successful  consulting  firm 
urgently  seeks  talented,  flexible 
p/a’s  to  work  with  major  client 
companies  and  banks.  High  visi¬ 
bility,  fast  track,  no  overnight 
travel.  Must  have  2  yrs  -r  COBOL, 
IBM  or  Honeywell,  broad  variety 
in  applications  experience.  Salary 
$12-18,000  depending  on  back¬ 
ground.  Other  openings  for  p/a’s 
with  mini  familiarity.  Fee  paid,  of 

Dunhill 

OF  GREATER  STAMFORD 


500  Summer  Street 
Stamford,  Ct.  06901 
(203)  357-8288 


ASSISTANT  PROFESSOR  OF 
BIOLOGICAL  CHEMISTRY 
AND  DIRECTOR  OF  RE 
SEARCH  COMPUTER  FACIL¬ 
ITY. 

Responsibility  for  operation  and 
further  development  of  Research 
Computer  Facility  serving  multi¬ 
ple  usess;  opportunity  to  develop 
new  programs;  graduate  level 
teaching.  Ph.D.  with  relevant  ex¬ 
perience  required.  Position  open 
January  1,  1977.  Send  resume 

and  two  letters  of  recommenda¬ 
tion  to  Dr.  Eugene  A.  Davidson, 
Dept,  of  Biological  Chemistry, 
The  Milton  S.  Hershey  Medical 
Center,  The  Pennsylvania  State 
University,  Hershey,  PA  17033 
USA 

An  Equal  Opportunity  Employer 
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SENIOR 

PROGRAMMER 

ANALYST 


'.’’I  O'  -  iri.-V  ‘'.-Cr  C-  C'CCtriCai 
=  V  looping  for  .i  data 
r.  '•'.'i-g  O' ofessionai  /,^ho  Tias  a 
•—I  Qf  .1  ycar<.  manufactur* 

ifij  <•_• »  Candidates  should 

havf:  an  understanding  o*  manu- 
^^'tur,uu  s/stems  including  B/M 
Pfoces  o',  P  P..  C.R.P..  S.F.C.. 
COf3  .  T/P  and  P.i.e.  user  ex- 
D(-i  o-'  "  a  plus.  Send  resume  and 
jiy  T,«‘.ory  to  Lmpioyee  Rela- 
'S  f/anaqer,  2901  Industrial 
P.O.  Box  1158.  Bowling 
S  I  e  e  n  .  K  V  4  2  10  1.  (  b  0  2 ) 

842-051  1  . 

.]n  h.quul  f)pporlunit\  F.mplnyer  M  }■ 


PROGRAMMER/ 

ANALYST 

General  Cable  Corpora¬ 
tion.  .  .with  a  modern  facility  in 
suburban  Denver.  .  .is  a  well-es¬ 
tablished,  stable  and  continuously 
expanding  leader  in  the  design 
and  manufacture  of  mobile  utility 
equ  ipmen  t. 

We're  currently  expanding  our 
data  processing  department  and 
need  an  experienced  program¬ 
mer/analyst.  You  should  have  two 
years  of  experience  in  a  manufac¬ 
turing  environment.  You'll  need 
BOMP  and  RPGIl  experience.  An 
Associate  degree  is  preferred,  and 
MRP  experience  will  be  a  plus. 
You  should  have  proven  ability  to 
organize  and  implement  analysis 
and  programming  tasks  with  max¬ 
imum  efficiency.  You'll  work 
closely  with  all  the  departments 
in  our  facility . 

We  offer  excellent  company  paid 
benefits,  modern  working  condi¬ 
tions,  and  a  competitive  starting 
salary.  To  apply,  please  send  your 
resume  to:  Personnel  Manager, 
General  Cable  Corporation,  5600 
W.  88th  Ave.,  Westminster,  Colo. 
80030. 

GENERAL  CABLE  CORP. 

Equal  Opportunity  employer 


DATA  PROCESSING 

If  you  are  interested  in  relocating 
to  the  beautiful  Pacific  North¬ 
west,  we  currently  have  several 
excellent  positions  for  EDP  pro¬ 
fessionals  with  banking  experi¬ 
ence.  The  following  represent  a 
small  sampling  of  current  oppor¬ 
tunities. 

V.P.  -  EDP  Manager . to  40K 

Systems  Analysts . to  2SK 

Analyst  Programmers  ....  to  22K 
Programmers . to  20K 

Contact  Jim  Morris  or  Bill  Parfitt, 
Houser,  Martin,  Morris  and  Asso¬ 
ciates,  1621  114th  S.E.,  Suite 

219,  Bellevue,  WA  98004.  (206) 
455-9600. 


1 


2. 


UNIVERSITY 

POSITION 

PRODUCTION  SERVICES 
MANAGER 

Responsibilities  include  plan¬ 
ning,  organizing  and  directing  the 
day-to-day  production  activities 
of  a  major  University  Computa¬ 
tion  Center. 

Among  the  REQUIRED  QUAL¬ 
IFICATIONS  for  this  position 
are: 

Ability  to  establish  and 
maintain  effective  relation¬ 
ships  with  employees; 
Experience  operating  and/or 
managing  a  large-scale  com¬ 
puter  system. 

DESIRED  QUALIFICATIONS 
include: 

Undergraduate  degree  or  equiva¬ 
lent  training  and  experience. 
Salary  range  is 

$16,000-$! 9,000  per  annum 

RESUME  to  John  K.  Seitz,  Uni¬ 
versity  of  Kansas  Computation 
Center,  P.O.  Drawer  2007,  Law¬ 
rence,  Kansas  66045,  on  or  before 
December  1 ,  1976. 

THE  COMPUTATION  CENTER 
IS  AN  EQUAL  OPPORTUNITY 
EMPLOYER.  QUALIFIED  MEN 
AND  WOMEN  OF  ALL  RACES 
ARE  ENCOURAGED  TO  AP¬ 
PLY. 


COMPUTER 
CORPORATIOIM 
OF  AMERICA 

We're  doing  exciting  things  at  CCA!  We're  developing  tech 
nology  tor  ultra-large  data  base  systems  with  state-of-the  art 
mass  memory  concepts;  we  have  the  most  advanced  data  base 
management  product  on  the  market;  we're  working  on  dis¬ 
tributed  data  base  management  technology  lor  nationwide 
computer  networks  -  and  much,  much  more.  If  you  have  been 
seeking  a  dynamic  environment  and  more  challenge  in  n 
growing  company,  consider  the  positions  we  have  immedi- 
■ilel  y  aval  la  hie. 

COIVIPUTER  SCIEIMTIST 

To  manage  our  distributed  data  base  research  and  develop¬ 
ment  effort  and  to  conceptualize  new  approaches  and  tech¬ 
niques.  Established  expertise  in  data  base  management 
technology  is  required.  A  PhD  in  Computer  Science  is 
strongly  prelerred. 

IrSIATIOINJAL  SALES  MANAGER 

To  direct  and  coordmate  software  product  sales,  customer 
technical  support,  and  marketing  support;  and  to  hire,  train 
and  manage  a  geographically  dispersed  sales  staff,  fcx- 
penenre  in  DBMS  sales,  supervision  and  tiaining  of  a  sales 
si. ill,  and  knowledge  of  data  l)ase  management  ar(‘  strongly 
preferred. 

SYSTEMS  PROGRAMMER 
[POP  -TO) 

To  mdinlain  a  TENEX  system  and  to  install  a  large,  complex 
applications  system  o.n  additional  TENEX  and  TOPS— 20 
sites.  The  position  requires  three  or  more  years  systems 
ptoqi.immi  ng  experience,  and  a  knowledge  of  TENEX  and  oi 
TOPS-20  IS  strongly  prelerred. 

SYSTEMS  PROGRAMMER 
[POP  -m) 

To  assume  lull  responsibility  lor  the  design  and  imple- 
menl.ition  ol  a  unique  communiralions  interlace  system.  The 
position  will  provide  si  (|n  1 1 1  r  .in  I  opportunities  tor  advance¬ 
ment.  y.e  ,rre  seekinq  .rn  cnihusiaslic  person  who  has 
POP  It  sysleiiis  pr  oip  .iiniiii  iu|  experience  ,tnd  .i  lelecomniti- 
nic.itions  b.ukqioiind. 

Please  send  resume,  including  salary  requirement,  lo 
Lynn  Moullon,  Personnel  Director 

Computer  Corpor.ition  of  America 
575  Technology  Square 
Cambridge,  Mass.  02139 

An  Equal  Opportunity  Employer  M  F 


PROFESSIONALS 

University  Medical  Center  known 
for  progressive  ideas  in  the  health 
care  industry  is  seeking  growth 
oriented  professionals  for  the  fol¬ 
lowing  positions: 

1.  DIGITAL  ELECTRONIC 
ENGINEER-will  be  involved 
with  design  and  development 
of  digital  circuitry  for  ad¬ 
vance  medical  application. 
MS  degree  or  equivalent  ex¬ 
perience. 

2.  PROGRAMMER-To  work 
micro-processor  PDP-11,  as¬ 
sembly  language  knowledge 
desirable  BS,  MS  or  equiva¬ 
lent. 

We  offer  excellent  starting  salaries 
commensurate  with  experience. 
With  one  of  the  finest  benefit 
programs  around,  including  4 
weeks  paid  vacation  after  the  first 
year. 

Send  complete  resume  to: 

Phil  Olsen 
Rush  Presbyterian- 
St.  Luke's  Medical  Center 
1725  West  Harrison  Rm  346 
Chicago,  Illinois  60612 


UNIVERSITY  OF 
PETROLEUMS  MINERALS 
OHAHRAN,  SAUDI  ARABIA 


The  Department  of  Systems  En¬ 
gineering,  University  of  Petroleum 
and  Minerals,  Dhahran,  Saudi 
Arabia,  will  have  faculty  positions 
open  for  the  Academic  Year 
1977-78,  starting  1  September 
1977.  Candidates  with  PhD  de¬ 
grees  preferably  with  teaching  ex¬ 
perience  are  invited  to  submit 
their  applications.  English  used 
for  instruction. 

Minimum  regular  contract  for 
two  years,  renewable.  Competi¬ 
tive  salaries  and  allowances,  free 
air  conditioned  and  furnished 
housing,  free  air  transportation  to 
and  from  Dhahran  each  two  year 
tour.  Attractive  educational  assis¬ 
tance  grants  for  schoolage  depen¬ 
dent  children.  Local  transporta¬ 
tion  allowance  in  cash  each 
month.  All  earned  income  with¬ 
out  Saudi  taxes.  Ten-month  duty 
each  year  with  two-month  vaca¬ 
tion  paid  and  possibility  of  partic¬ 
ipating  in  University's  ongoing 
Summer  P'-ograms  with  adequate 
additional  compensation. 


Apply  with  compete  resume  on 
academic  and  professional  back¬ 
ground,  list  of  references,  publica¬ 
tions  and  research  details,  and 
with  copies  of  degrees/testimoni¬ 
als,  including  personal  data,  such 
as,  home  and  office  addresses, 
telephone  numbers,  family  status 
(names  of  children,  age  and  sex) 
to: 

University  of 
Petroleum  &  Minerals 
c/o  Saudi  Arabian 
Educational  Mission 
2223  W.  Loop  South,  Suite  400 
Houston,  Texas  77027 


NCR’s  newest  facility,  the  Data  Processing  Division  in  Wichita, 
offers  growth  opportunities  for  ambitious  individuals  to  work 
on  state-of-the-art,  next  generation,  small  business  computer 
systems  and  associated  equipment.  Wichita’s  cost  of  living  is 
up  to  30%  less  than  most  major  eastern  cities.  Wichita's  air  is 
among  the  cleanest... school  systems  are  among  the  finest 
in  the  country.  We  welcome  an  opportunity  to  discuss  employ¬ 
ment  with  you! 

SENIOR  DATA  BASE 
MANAGEMENT  ENGINEER 

Minimum  of  5  years  experience  in  implementation  of  a  data  base 
management,  operating  or  communications  system.  High  degree 
of  visibility  within  the  organization  reporting  to  the  Advanced  Develop¬ 
ment  Manager. 

SYSTEMS  SOFTWARE  PROGRAMMERS 

•  Communications  ‘File  Management 

•  Minicomputer  Operating  Systems 

•  Firmware  Development  •  Diagnostic  Systems  Designers 

•  Compiler  Designers  •  Assembly  Level  Programmers 

SYSTEMS  HARDWAR'E  DESIGN 

•  Real-time  Architectures  and  Development  with  experience  with 
on-line  minicomputer  applications. 

•  Network  Design  and  Communications  Control  for  Distributed 
Processing  Systems. 

•  Minicomputer  Hardware/ Software  Design  Trade-off. 

•  Terminal  and  Peripheral  Interface  Design. 

NETWORK  DESIGN 

•  Node  Control  •  Distributed  File  Management 

•  Terminal  Handling  •  Computer  Communications 

SEMICONDUCTOR  COMPONENT  ENGINEER 

3  to  5  years  experience  with  emphasis  in: 

•  Evaluation  and  Specification  of  Semiconductor  Components 

•  Discrete,  Digital  and  Linear  IC's 

DESIGN  AUTOMATION  ENGINEER 

•  BSEE  degree  with  minimum  of  3  to  5  years  experience. 

•  Familiar  with  Fortran,  Logic  Simulation,  Systems  Simulation, 

P  C.  Board  Design,  and  Automated  Bill  of  Materials. 

COMMUNICATIONS  SYSTEMS  ENGINEERS 

A  degree  in  engineering,  computer  science  or  equivalent  is  required 
with  preference  being  an  advanced  degree.  An  EBA  would  be  a  sub¬ 
stantial  asset.  Applicant  must  have  strong  systems  orientation  and 
substantial  experience  with  communication  systems.  In-depth 
knowledge  in  one  or  more  of  the  following  areas  are  desired: 

•  Operating  System  Provisions  toward  communication,  including 
communication  access  methods. 

•  Communication  processor  architecture. 

•  Communication  link  disciplines. 

•  Communication  systems  diagnostics. 

Send  resume  including  salary  history  to:  Max  Anderson. 
Professional  Placement,  Dept.  CN,  3718  N.  Rock  Road, 
Wichita,  Kansas  67226. 

An  Equal  Opportunity  Employer 
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Systems 
Analysts 

STATE-OF-THE-ART 

San  Francisco 


These  positions  require  ad¬ 
visory  level  experience,  com¬ 
prehensive  systems  design  and 
implementation,  user  sensitiv¬ 
ity,  and  a  high  caliber  of  pro¬ 
fessionalism. 

You  will  work  in  370/168, 
MVS,  IMS,  DL-1,  COBOL,  on¬ 
line  environment  on  financial 
applications. 

In  return  for  your  contribu¬ 
tion  other  factors  include:  ex¬ 
cellent  career  development, 
extremely  attractive  fringe 
benefits  (including  interview 
and  relocation  expenses  paid), 
and  a  salary  to  $25,000. 


LOGICAL 


OPTIONS  INC. 


233  SANSOMEST  SUITE  1300 
SAN  FRANCISCO,  CAL  94104 
415/701-0844 

An  Employer  Patp  Personr^el  Service 


FLORIDA  POSITIONS 


Systems  Analyst-Hardware/Soft¬ 
ware  PDP  11  Distribution 
systems-  $26K 

Diagnostic  Programming  Super¬ 
visor  PDP  1 1 ,  Systems  test  - 

$23K 

Programmers,  PDP  1 1  Assembly  - 

$16K 

Project  Leaders,  PDP  11,  Assem¬ 
bly-  $23K 

Project  Manager,  Senior  Analysts, 
Programmers  for  Banking  ap¬ 
plications,  large  scale  CICS, 
CPCS,  370-OS  &  DOS  to$22K 
Manager  Systems  &  Programming 
370/158  OS  to  $30K 

Project  Leaders,  Programmers 
370,  OS,  IMS  Financial  back¬ 
ground  to  $22K 

Many  positions  too  numerous  to 
list.  Our  client  companies  offer 
package  paid,  excellent  environ¬ 
ment  and  challenging  career  op¬ 
portunities.  Submit  resumes  in 
confidence  stating  salary  require¬ 
ments  to: 


PAUL  RILEY  V.P. 
DATA  SCIENCES 
PERSONNEL,  INC. 
15490  N.W.  7  Ave. 
Miami,  Fla.  33169 
(305)  685-7891 


INTERNAL  AUDITOR  EDP 

Able  to  Evaluate  Adequacy 
of  Controls  Within  Computer 
Sy  stems 

Responsibilities  will  be  in  the 
areas  of  evaluating  policies, 
procedures,  and  systems  de¬ 
sign  as  they  affect  the  security 
and  reliability  of  controls  built 
in  to  provide  proper  protec¬ 
tion  against  error,  interfer¬ 
ence,  or  abuses. 

Evaluations  will  be  per¬ 
formed  routinely  with  respect 
to  any  change  or  addition  in 
accounting  or  information 
systems,  and  audits  will  be 
done  periodically  or  in  re¬ 
sponse  to  specific  problems. 
Utilize  broad  knowledge  of 
EDP  systems  and  auditing 
techniques  to  perform  assign¬ 
ments  without  close  supervi¬ 
sion. 

At  least  5  years  experience  in 
computer  systems  or  3  di¬ 
rectly  in  computer-based 
systems  auditing  is  required, 
with  degree  in  Business  Ad¬ 
ministration  or  Computer 
Science.  Previous  audit  func¬ 
tion  background  in  EDP  sys¬ 
tems  is  highly  desirable. 

Please  send  resume  in  confi¬ 
dence,  indicating  salary  rec¬ 
ord,  to: 

EMPLOYMENT  MANAGER 

PIZZA  HUT,  INC. 

P.O.  Box  428 
Wichita,  KS  67902 

An  Equal  Opportunity 
Employer  M/F 


APPLICATIONS 

PROGRAMMER/ 

ANALYST 

A  rapidly  growing,  well  estab¬ 
lished  data  center  in  Florida  with 
dual  processor  B-6700  on-line  en¬ 
vironment  with  multistate  termi¬ 
nal  network  seeking  individuals 
with  strong  financial  applications 
background.  Must  have  minimum 
two  years  experience  in  COBOL 
with  S&L  or  commercial  bank 
experience  on  medium/iarge  scale 
system. 

Send  resume  to  D.R.  Thrush, 
Personnel  Manager,  P.O.  Box 
1547,  Orlando,  FL  32802.  Equal 
Opportunity  Employer 


DATA  BASE  PROGRAMMERS 

We  are  a  leading  computer  software  company  in  an 
attractive  Texas  location  with  immediate  openings  for 
systems  programmers  who  have  the  interest,  talent,  and 
experience  required  to  design  and  implement  a  large- 
scale  comprehensive  data  base  management  system. 

Significant  IBM,  Honeywell,  or  mini-computer  systems 
programming  experience  is  important. 

If  you  would  like  the  unique  opportunity  to  contribute 
to  state-of-the-art  software  development  with  other  high¬ 
ly-motivated  professionals,  please  send  us  your  resume 
today. 

MRf  SYSTEMS  CORPORATION 

P.O.  Box  9968 
Austin,  Texas  78766 

An  Equal  Opportunity  Employer  


manager  systems/ 
computer  services 

A  manager  is  being  sought  with  (demonstiatcd  management 
ability  anij  successful  experience  m  management  of  a  major 
Systems  and  Computer  Services  Oepaitmenl,  Experience 
must  include:  supervision  of  data  processing  and  systems 
personnel;  management  of  major  projects;  budgeting  and 
utilization  of  resources.  Familiarity  is  highly  desirable  with 
IBM  370*145  OOS/VS  utilizing  DL*1  and  CICS  and  interfac¬ 
ing  of  mini  computers  with  this  system.  Reporting  at  the 
Vice  Presidential  level,  salary  will  be  commensurate  with  level 
of  responsibility  assumed. 

Our  Company  is  an  investor  owned  combination  utility 
(electric-natural  gas-water)  headquartered  m  Spokane  (popu¬ 
lation  170.000}  serving  26,000  square  miles  in  northeastein 
Washington  and  northern  Idaho.  The  succcsstut  'results  ori¬ 
ented'  candidate  selected  will  experience  the  ultimate  oppor¬ 
tunity  for  challenging  work  within  an  ideal  living  environ¬ 
ment.  Interested  applicants  should  submit  a  description  of 
major  project  responsibilities,  confidential  resume  and  salary 
history  to:  Ted  Hamilton  APS,  Employment  Representative, 
P.O.  Box  3727,  Spokane,  WA  99220. 

The  Washington  Water  Power  Co. 

an  equal  opfiortunity  i-niplay  er 


IfYbu'reOpenTo 
New  1i2chniques  and  Ideas- 

\bu  Should  Be  At 
Digital -Marlboro 

We're  the  Software  Support  Group  for  the  large  computer  systems  —  DECsystem-10  and  DECsystem-20  and  networks.  We 
pride  ourselves  in  being  a  rapidly  growing,  technically-integrated  group  that  has  earned  the  respect  of  our  entire  corporation. 

If  you  appreciate  working  in  an  exciting  and  innovative  atmosphere,  then  you  should  investigate  Digital-Marlboro. 

Software  Product  Services  Analyst 

In  this  high-visibility  position,  you'll  be  a  major  contributor  to  the  internal  planning  of  our  systems  software,  primarily 
DECsystem-10,  Decsystem-20  and  networks.  You  should  be  an  independent,  assured  professional,  able  to  take  an  idea  or  set 
of  product  data  and  create  support  requirements,  marketing  projections,  financial  considerations,  training  needs  and 
manpower  capability  requirements.  Since  you'll  be  expected  to  communicate  with  various  levels  of  management,  good 
interpersonal  skills  are  essential. 

A  very  strong  Planning  background  is  a  must  for  this  analytical  assignment,  as  is  solid  technical/computer  experience.  To 
meet  the  challenges  of  this  position,  you  should  be  a  well-seasoned  veteran  with  at  least  4  years  experience  in  technical 
support  planning,  also  including  marketing  concepts,  and  be  willing  to  accept  considerable  responsibility. 

This  is  an  excellent  opportunity  to  become  an  integral  part  of  our  rapidly  growing  Software  Services  Group. 

Software  Product  Support  Specialists 

We  currently  have  several  excellent  opportunities  available  for  technical  skilled  Software  Support  professionals  in  the  areas 
of: 

•  Communications  &  Networks 

•  Commercial  products  &  applications 

•  Scientific  languages 

•  User  applications 

You'll  be  supporting  our  DECsystem-10,  Decsystem-20  and  networks  field  specialists  worldwide,  primarily  solving  customer 
problems  either  at  our  Marlboro  facility  or  on  site.  In  addition,  you'll  interface  with  users,  technical,  marketing,  and 
development  personnel  and,  supported  by  our  highly  respected  Software  Services  Group,  will  solve  user  problems  based  on 
technical  requirements.  If  you  appreciate  a  real  technical  challenge  and  are  growth  and  result-oriented,  this  is  the  position 
you've  been  waiting  for! 

To  qualify,  you  should  have  at  least  3  years  experience  in  operating  and  maintaining  large  systems,  preferably  the 
DECsystem-10,  DECsystem-20  and  networks.  Excellent  interpersonal  skills,  leadership  ability  and  solid  technical  knowledge 
are  also  essential.  Some  travel  will  be  required;  fluency  in  a  second  language  helpful,  but  mot  mandatory. 

For  an  appointment,  forward  resume  outlining  salary  requirements  and  indicating  position  desired  to  Douglas  FI.  D'Agata, 
Digital  Equipment  Corporation ,  200  Forest  St,  Marlboro,  Mass.  01752. 
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Programmer/Analyst 

Join  GenRad's  M.I.S.  Department.  Our  compu¬ 
ter  is  an  IBM  370/'145  with  VS-1  running  IMS/ 
VS,  DB/DC.  Apply  now  for  this  career  oppor¬ 
tunity  at  our  Concord  facility  just  off  of  Route  2. 

You  will  be  involved  in  all  phases  of  applications 
programming  concepts  and  practices  plus  will 
participate  in  systems  design  with  others.  You 
will  plan  the  interaction  of  complex  program 
modules  and  write  the  related  job  control  lan¬ 
guage  to  the  OS  environment.  Manufacturing 
and/or  financial  background  with  IMS  experience 
is  desirable.  PL/1  or  COBOL  experience  is  re¬ 
quired.  A  minimum  of  three  years  experience  in 
programming  to  qualify. 

GenRad,  an  international  corporation,  produces 
high  quality  instrumentation  and  systems  for  in¬ 
dustry.  Many  potentials  for  recognition  and  ad¬ 
vancement,  plus  an  excellent  benefits  package, 
are  offered  with  this  career  opportunity. 

Please  send  your  resume  in  confidence  to  our 
Personnel  Department  at  300  Baker  Avenue, 
Concord,  Mass.  01742. 

An  equal  opportunity  employer  M/F 


GenRad 


> 


Computer/Communications 
Software  Professionals 

HELP  US  BUILD 
THE  WORLD’S  LARGEST 

APL 

TIME  SHARING 
SYSTEM 

Scientific  Time  Sharing  Corporation  introduced  interac¬ 
tive  APL  time  sharing  to  the  business  community  in  1969.  We 
have  been  the  pacesetter  ever  since,  and  our  continued  lead¬ 
ership  is  verified  by  an  exceptional  growth  record.  Now  we're 
on  the  threshold  of  a  bold  new  era  of  dynamic  expansion. 

We  have  purchased  and  installed  an  Amdahl  470  V/6  to  meet 
growth  requirements  generated  by  new  customers  and  excit¬ 
ing  new  applications  of  our  APL'PLUS"'  Time  Sharing  Serv¬ 
ice.  More  big  things  are  coming,  and  we  need  your  help  to 
make  them  happen.  To  carry  out  our  plans  to  make 
APL*  PLUS  Service  even  more  useful  and  powerful,  we  are 
seeking  nine  software  professionals.  More  specifically, 
we're  lookiiig  for: 

•  Manager  of  Systems  Software 

•  Manager  of  Communications  Software 

•  Senior  Systems  Programmers 

•  Systems  Programmers 

•  Communications  Software  Programmer 

Requirements  range  from  3  to  8  years  of  operating  systems 
software  experience  (MVT/SVS/MVS)  and  communications 
software  experience  (IBM  3705,  front  end  processors).  APL 
systems  and  internals  experience  is  highly  desirable.  Experi¬ 
ence  with  time  sharing  systems  and  hardware  performance 
measurement  would  also  be  very  helpful. 

You  will  be  based  at  our  headquarters  in  Bethesda,  Maryland, 
a  superior  residential  suburb  of  Washington,  D.C.  Our  work¬ 
ing  environment  is  extremely  creative.  You  will  enjoy  our  kind 
of  disciplined  informality  that  breeds  results  and  keeps  stimu¬ 
lating  you  to  greater  achievement. 

Let's  talk.  Local  interviews  can  be  arranged.  Send  your  re¬ 
sume  and  salary  requirements  in  confidence  to:  Jonathan  D. 
Lazarus.  Director  of  Systems  Development. 

Scientific 

- Time  Sharing —  " 

Corporation 


V. 


7316  Wisconsin  Avenue.  Bethesda.  Md.  20014 

An  A^f'rmat  ve  Action  Equal  Opportunity  Employer  M/F. 


Coordinator 

Academic  Computing  Services 

Duties:  Assist  faculty  and  stu¬ 
dents  in  corriputer  usage  for  in¬ 
struction  and  research;  develop 
software  for  academic  use;  pre¬ 
pare  documentation  of  academic 
computing  services-,  supervise  stu¬ 
dent  workers. 

Qualifications:  MS  In  Computer 
Science  or  related  field:  knowl¬ 
edge  of  several  programming  lan¬ 
guages;  experience  with  statistical 
packages;  familiarity  with  time¬ 
sharing  systems;  ability  and  desire 
to  work  with  students  and  facul¬ 
ty. 

Send  resume  with  salary  require¬ 
ments  by  November  30.  to: 

Personnel  Office 

Southeast  Missouri  State  University 
Cape  Girardeau,  MO  63701 

An  Equal  Employment  Opportunity/ 
At firmativc  Action  Employer 


Life  Insurance/ 
Software 

JACK  EDWARDS  has  held  posi¬ 
tions  in  the  life  insurance  industry 
from  Programmer  to  Director  of 
Data  Processing  and  Sr.  Systems 
Consultant.  Contact  Jack  for  a 
personal,  confidential  discussion 
of  todays  best  opportunities.  No 
obligation,  let’s  just  talk  about 
your  career. 

If  vou  have  experience  in: 

*  COBOL  or  BAL  Programming 

*  Life  Insurance  Daily  Cycle 

*  DOS/OS  JCL 

*  Agency  or  Accounting  Systems 

*  Actuarial  applications 

*  Pensions 

*  Investments/Financial  Applications 

*  Project  Management 

*  CFO,  Life/70,  LIFE-COMM,  ALIS 

I'd  like  to  hear  from  you.  Intro¬ 
ducing  quality  people  to  quality 
companies  is  my  business.  Several 
locations.  Call  or  write  today. 

RANDOLPH  (JACK)  EDWARDS 
F.L.M.I. 

DATA  PRQCESSJWG  CAREERS, 

7715  Chevy  Chase  Dr.,  Suite  125 
Austin,  Texas  78752 
(512)  452-0971 

Personnel  Consultant 


Senior 

Technical 

Specialist 


This  is  your  opportunity  to  get  in  on  the  ground  floor 
of  Digital's  expanding  LSI  Development  Program.  In  this 
wide-ranging  position,  you  will  provide  technical  sup¬ 
port,  mainly  in  the  area  of  Software,  to  our  LSI-1 1  sales 
specialists.  Your  responsibilities  will  include  sales  train¬ 
ing,  developing  sales  aids,  delivering  seminars,  and  giving 
application-oriented  software  consultation.  Some  travel 
will  be  necessary,  as  you'll  be  interfacing  regularly  with 
Engineering,  Sales,  and  users. 

You  must  have  a  good  general  knowledge  of  small 
systems  software,  and  either  Software  Applications  or 
real-time  experience.  A  Bachelor's  degree  in  Mathe¬ 
matics,  Computer  Science,  or  equivalent,  is  required.  A 
knowledge- of  PDP-11  software,  particularly  RT-11  and 
RSX-11,  plus  FOCAL,  BASIC,  and/or  FORTRAN  are 
desirable. 

Forward  resume  outlining  salary  requirements  to  Doug¬ 
las  J.  D'Agata,  Digital  Equipment  Corporation,  200 
Forest  St.,  Marlboro,  Mass.  01752. 
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Programmer/ 

Analyst 

Manufacturing  Company  lo¬ 
cated  in  Northwest  Arkansas 
is  looking  for  a  programmer/ 
analyst  who  would  like  to 
become  involved  with  Manu¬ 
facturing  systems.  (MRP, 
Shop  Floor  Control,  etc.). 
Should  have  1-1/2  to  2  years 
programming  in  RPG  11.  Send 
salary  requirements  and  re¬ 
sume  to; 

Personnel  Department 
Shakespeare  of  Arkansas 
P.O.  Box  C 

Fayetteville,  Arkansas  72701 


Faculty  Position:  Department  of 
Physics  and  Computer  Science, 
Murray  State  University.  Ph.D.  in 
Electrical  Engineering  or  related 
field  required.  Teaching  and  in¬ 
dustrial  experience  desirable.  The 
successful  candidate  will  be  ex¬ 
pected  to  establish  an  undergrad¬ 
uate  micro-processor  and  mini¬ 
computer  laboratory.  Rank  and 
salary  dependent  on  qualifications 
and  experience.  Send  application 
including  resume,  three  refer¬ 
ences,  undergraduate  and  grad¬ 
uate  transcripts  to:  Dr.  Robert  C. 
Etherton,  Chairman,  Department 
of  Phy  ics  and  Computer  Science, 
Box  2109  University  Station, 
Murray  State  University,  Murray, 
KY  42071.  Applications  received 
after  February  15,  1977,  may  not 
be  considered.  EOE  M/E 


MANAGER 

TECHNICAL 

DEVELOPMENT 

Rapidly  expanding  international 
firm  has  an  immediate  opening 
for  a  person  with  6-8  years  experi¬ 
ence  in  design  and  implementa¬ 
tion  of  complex  systems  and  an 
in-depth  knowledge  of  systems 
design,  operating  systems  tech¬ 
nique  and  related  hardware 
(370/158).  S'VS  experience  pre¬ 
ferred,  MVS  experience  helpful. 
Degree  in  a  field  related  to  infor¬ 
mation  processing  preferred.  Sal¬ 
ary  22-28K.  Please  send  resume 
and  salary  history  to: 

CW  Box  4828 
797  Washington  St. 

Newton,  Mass.  02160 


Data  Processing 

Exceptional  Opportunities  in 

SYSTEMS 

We  are  a  large  700  bed  teaching  hospital  with  an  active  and 
growing  Computer  Systems  Division.  This  position  has  both 
immediate  and  long  term  expansion  goals  encompassing  the 
immediate  development  of  a  new  major  system  and  a  total 
system  planning  effort  within  administrative  and  medical 
areas. 

The  following  opportunities  offer  excellent  salaries  and 
benefit  packages  along  with  the  unique  opportunity  to 
innovate  and  grow  with  us.  All  replies  will  be  held  in 
confidence. 

Director 

Systems  Development  Section 

Responsibilities  include  the  overall  management  and  devel¬ 
opment  of  this  section  along  with  planning  new  computer 
applications  with  various  in-house  divisions. 

Requirements  include  a  college  degree,  6  years  of  experi¬ 
ence  encompassing  the  management  of  large,  complex 
systems  development  projects  and  excellent  written  and 
oral  communication  skills. 

SYSTEMS  ANALYST 

Your  responsibilities  in  this  important  growth  position 
include  the  defining,  designing,  and  implementing  new 
systems.  In  accomplishing  these  functions,  you  will  report 
to  and  work  closely  with  a  senior  systems  analyst. 

Requirements  are  3  years  of  systems  analyst  and  program¬ 
ming  experience  with  a  thorough  knowledge  of  PDP-11 
Computers,  R.S.T.S.  operating  system  and  basic  plus  pro¬ 
gramming  language.  For  this  position  a  college  degree  and 
familiarity  with  health  care  systems  is  desirable. 

PROGRAMMERS 

You  will  be  an  important  part  of  a  professional  team  and 
work  with  systems  analysts  in  developing  and  implementing 
new  systems. 

Requirements  for  this  excellent  growth  opportunity  include 
a  minimum  of  one  year  of  programming  experience,  mini¬ 
computer  experience,  some  knowledge  of  PDP-11  Com¬ 
puters,  R.S.T.S.  operating  systems  and  basic  plus  program¬ 
ming  language. 

Submit  all  resumes  to  Diane  C.  Lavine 
Director  of  Employment 

LUTHERAN 
GGNGRAL 
HOSPITAL 

1775  Dempster  St.,  Park  Ridge,  III.  60068 
An  Equal  Opportunity  Employer  M/F 
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Honeywell  Level  6  Minicomputers 

Our  new  family  of  minicomputers  are  an  unqualified  success. 
This  kind  of  acceptance  means  unsurpassed  opportunities 
for  experienced  minicomputer  professionals.  That's  why.  if  you 
are  really  out  to  advance  your  career,  the  smart  move  is  to 

to  Honeywell. 

sales  engineers 

We’re  offering  outstanding  Sales  l-.ngineers  unique  opportunities 
to  sell  advanced  Level  6  minicomputers  with  big  coinpain 
support.  We’re  looking  for  experienced  minicomputer  Sales 
hngineers,  with  a  BS  in  I  ngineering  or  its  equivalent,  and 
3-5  years  selling  to  OIvM’s,  System  Builders  and  large  end  users. 
You’ll  become  part  of  a  dynamic  sales  organization  atid 
receive  an  excellent  salary  and  benefits,  commissions  and  the 

the  chance  to  grow  rapidly. 

systems  analysts 

The  Level  6  minicomputer  family  brings  outstanding  opportunities 
to  Systems  Analysts.  If  you  have  5-10  years  sales  support 
experience  with  minicomputers,  a  know  ledge  ot  assembh-  language. 

compilers  and  operating  systems,  it’s  an  opportunity  v  ou'll 
want  to  thoroughiv'  explore.  With  l.evel  6,  we’re  on  our  wa\' 
with  all  the  signals  ahead  looking  good. 

Immediate  openings  in  Chicago.  Los  Angeles.  San  Francisco, 
New  York  City  Area,  Washington,  DC.  Cleveland.  Atlanta, 
Dallas,  Boston,  Philadelphia  and  other  large  cities. 

For  an  immediate  reply,  please  forward  your  resume  to: 
Kevin  A.  Keane,  Honeywell  Information  Systems.  Inc., 
M/S  425.  200  Smith  St.,  Waltham.  MA  02  154. 

An  Equal  Opportunity  Employer 

Honeywell 
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SPECIAL  SYSTEMS  DIVISION 
New  Positions  in  San  Diego 


The  Special  Systems  Division  of  NCR  located  in  San  Diego,  is 
involved  in  the  development  of  on-line  banking  and  retail  systems. 
Current  and  future  business  commitments  require  that  we  add 
several  systems  analysts  in  the  following  categories: 


Communications 
Software  Development 

These  positions  entail  the  system  design  and  development  of 
software  for  large  communications  networks.  Experience  at  all  levels 
in  assembly  language  and  a  mini-computer  background  is  necessary. 
Experience  in  telecommunications,  software  and  a  related  BS  degree 
is  preferred. 

Software  Support 

Requires  persons  skilled  in  assembly  language,  with  a  sound  back¬ 
ground  in  mini-computers  to  perform  maintenance  and  field  support 
of  telecommunications  networks.  A  number  of  these  positions 
provide  the  opportunity  for  substantial. travel  and  customer  contact. 

Computer  Systems  Simulation 

A  position  exists  for  a  person  with  a  minimum  of  two  years’ 
experience  to  perform  simulation  of  computer  systems  and  compiler 
performance  measurement.  This  position  requires  knowledge  of 
statistics  and  queuing  theory  and  programming  experience  in  lan- 
guagues  such  as  Fortran,  GPSS  or  Simscript.  A  related  degree  is 
preferred. 

Please  submit  resume  including  salary  history  to  Bruce  Bertsch, 
Manager,  Industrial  Relations. 


NCR 


Special  Systems  Division 
4045  Sorrento  Valley  Blvd. 
San  Diego,  Calif.  92121 


ANALYSIS/ 

PROGRAMMER 

An  Equal 

Opportunity  Employer 

A  fast  growing  unit  of  local 
government  that  is  home  to 
the  University  of  North  Caro¬ 
lina  (at  Chapel  Hill)  is  orga¬ 
nizing  a  data  processing  de¬ 
partment.  We  are  looking  for 
someone  with  experience  to 
head  this  agency.  Prior  gov¬ 
ernment  employment  would 
be  helpful  but  is  not  neces¬ 
sary.  The  salary  is  not  fixed 
but  will  be  commensurate 
with  applicant's  experience. 
A  generous  fringe  benefit 
package  is  provided. 

Contact:  S.M.  Gattis 
Orange  County  Manager 
106  E.  Margaret  Lane 
Hillsborough,  N.C.  27278 
(919)  732-8181 


BURROUGHS  6700 
SOFTWARE  SPECIALIST 

A  national  consulting  firm  located  in  suburban  Chicago  and 
specializing  in  finance/personnel  related  matters  is  in  the 
process  of  converting  their  present  Burroughs  4700  system  to 
the  6700. 

We  are  seeking  an  individual  who  has: 

•  Significant  experience  in  Burroughs  6700  system  soft¬ 
ware. 

•  Detailed  knowledge  of  the  6700  operating  system, 
utility  programs  and  programming  languages  (APL, 
ALGOL,  FORTRAN,  with  an  emphasis  on  COBOL), 

•  A  working  knowledge  of  the  Burroughs  4700. 

•  Some  conversion  experience  is  highly  desiraltle. 
Compensation  is  highly  competitive.  This  is  an  excellent 
opportunity  for  an  individual  with  the  requisite  interpersonal 
skills  and  intellectual  capabilities  to  join  our  consulting  staff 
upon  completion  of  the  conversion. 

For  immediate  consideration  please  send  a  detailed  resume  to 
include  salary  history,  m  confidence  to. 

CW  Box  4824 
797  Washington  St. 

Newton,  Mass.  02160 

An  Kqual  Opporlunily  K mploycr  M  r 


Research 

and  Development 
Opportunities 


Due  to  Digital  Equipment  Corporation's  steady  growth  our  R&D  Group  has  a 
continuing  need  for  outstanding  people.  Ideal  candidates  will  have  doctorates  in 
Computer  Science  (or  equivalent  theoretical  background)  and  demonstrated 
practical  achievements  in  their  specialties.  Such  accomplishments  as  books 
authored,  patents,  etc.,  are  pluses.  Applicants  should  enjoy  blending  research, 
advanced  development,  and  internal  consulting  in  a  stimulating  informal  at¬ 
mosphere  where  the  fruits  of  ideas  have  visible  impact. 

Current  openings  include  the  following: 

Multiprocessed  Microprocessor 
Researcher 

Expertise  in  both  software  and  hardware  is  required  for  investigating  the  potential 
value  of  constructing  computer  systems  by  connecting  some  number  of  simpler 
computers. 

Applications  Programming 
Researcher 

Exploring  the  possibilities  of  generating  and/or  customizing  application  software 
packages  automatically,  your  goal  will  be  to  find  less  labor-intensive  ways  to  do 
applications  programming. 

Operating  Systems  Researeher 

You  will  research  and  consult  across  the  full  spectrum  of  operating  systems  topics. 
Both  a  broad  knowledge  of  the  state-of-the-art  and  creativity  in  generating  original 
ideas  are  required.  Expertise  in  protection/security/privacy  issues  would  be  a  plus, 
but  other  specialties  are  also  welcome. 


Performance  Evaluation 
Researcher 


Working  closely  with  software  engineering  and  marketing,  you  will  be  responsible 
for  simulation  modeling  and  performance  measurement  of  interactive  computer 
systems,  with  initial  emphasis  on  DECsystem-20.  The  primary  goals  are  a  better 
understanding  of  systems  behavior  and  quantitative  information  on  the  perform¬ 
ance  of  current  systems. 

Ideally,  you  will  have  knowledge  of  the  DECsystem-20  or  TENEX,  research 
experience,  and  experience  in  simulation  modeling  are  desired.  Experience  in 
mathematical  modeling  would  be  helpful. 

Please  address  your  resume  outlining  salary  requirements  to  Justin  Keiieher, 
Digital  Equipment  Corporation,  Dept.  81122,  162  Main  St,  Maynard,  Mass. 
01754. 
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DP  MANAGER 

Unusual  Opportunity  In 
Small-Scale  Computer  Field 

A  "ap’diy  growing  compr'jny  in  Fairfie'd  County  is  seeking 
an  individual  to  further  r^eve'op  a  successful  and  viable 
porT'on  o*  Its  business.  The  market  is  large  and  well  identified 
vyith  a  deady  demonsfated  need  for  our  broad  range  of 
products  The  acceptance  of  our  overall  product  line  has 
resulted  m  the  company  becoming  the  largest  of  its  type  in 
the  country. 

The  most  meaningful  experience  is  a  combination  of  man- 
agi'ment  rd  a  DP  installation  and  direct  selling  experience  of 
EDP  pc’ipheral  er.^uipment  such  as  terminals,  printers,  mini¬ 
computers,  or  small-scale  computer  systems  in  the  IBM 
environment. 

We  can  provide  the  right  individual  with  high  rewards  and 
long  term  stability. 

Send  a  short  letter  describing  your  recent  experience  to  the 
President,  Box  608,  Greenwich,  Ct.  06830. 


Education: 
Faculty  Position. 

Computer  Systems  Applications 
and  Management  Information 
Systems.  Ph.D.  required.  Profes¬ 
sional  experience  and  interest  in 
quantitative  approaches  to  policy 
analysis  desirable.  Salary  and  rank 
negotiable. 

Contact:  Director, 

Center  for  Technology 
and  Administration 
The  American  University 
Washington,  D.C.  20016 
-tri  AA/EOE. 


DATA 

PROCESSING 


Amtrak's  programs  require  the  development 
of  new  systems  to  support  FINANCIAL, 
OPERATIONAL,  ENGINEERING,  and 
RESERVATION  functions  of  a  nationwide 
corporation.  We  are  adding  senior  and  mid¬ 
level  personnel  who  qualify  for  the  follow¬ 
ing: 

REAL  TIME  COMMUNICATIONS  PROGRAMMERS 

Requires  on-line  experience  for  systems  development  in  Assem¬ 
bler  language,  maintenance,  program  testing,  and  the  installation 
on  CDC  and  POP  equipment. 

PROGRAMMER  &  PROGRAMMER/ANALYST 

Requires  extensive  experience  in  the  design  and  implementation 
of  applications  in  an  IBM  OS/MVT  or  VS  environment  using 
MARK  IV,  COBOL,  FORTRAN.  TSO,  IMS,  IBM  3790  program¬ 
ming  helpful. 

OPERATIONS  PRODUCTION  TECHNICAL  SUPPORT 

Requires  extensive  experience  in  IBM  360/370  OS,  JCL,  coding/ 
debugging,  production  applications,  abend  analysis  and  resolu¬ 
tion,  OS/AMS  utilities,  operations  documentation  review  and 
turnover,  MVS  background,  hands-on  experience  in  computer 
operations  and  a  knowledge  TSO  and  programming. 

SYSTEMS  PROGRAMMERS 

Requires  extensive  experience  in  TSO  to  work  on  an  IBM  370 
MVS  system. 

We  offer  excellent  salaries,  benefits,  and  growth  opportunities. 
Send  resume  including  salary  history  in  strict  confidence  to: 

J.R.  Brune,  Personnel 


AMTRAK 


955  L'Enfant  Plaza  SW 
Washington,  D  C.  20024 

.\ri  Equal  Opportunity  Employer  M/F 


SYSTEMS 

MANAGER 


New  England  financial  client 
has  immed  need  for  expd  indiv 
to  direct  short/long  range  DP 
plans  to  support  trust  opera¬ 
tion.  Salary  ranges  open 
D.O.E.  Fee  paid.  Contact  Stan 
Durbas  (in  confidence) 


[HIKE 
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1  1  1  Pearl  Street 
Hartford,  Conn.  06103 
(203)  278-7170 


J 


COMPUTER  CENTER  DIRECTOR 

Continuing  full-time  Administra¬ 
tive  &  Professional  position.  Re¬ 
sponsibilities  of  administration  of 
Center;  leadership  in  planning  and 
coordination;  direct  staff;  develop 
and  administer  annual  budget. 
Master’s  degree  in  appropriate 
field,  5  years  experience  in  com¬ 
puting  at  college  and  director 
level;  Knowledge  of  third-genera¬ 
tion  systems.  Zerox  Sigma-series 
equipment  experience  desirable. 
Submit  curriculum  vitae  by  De¬ 
cember  10,  1976  to  James  Powell, 
Provost,  Oberlin  College,  Ober- 
line,  Ohio  44074.  To  be  filled  no 
later  than  July  1,  1977.  Annual 
salary  range  $21,000  to  $26,000. 
Affirmative  Action  (M/F)  Equal 
Opportunity  Employer 


Systems  Analysis  -  The  University 
of  Pittsburgh  has  positions  avail¬ 
able  in  scientific/technical  and 
systems  programming. 

Systems  Designer  -  Must  have  ex¬ 
cellent  background  in  COBOL, 
Mark  IV,  and  data  base  manage¬ 
ment. 

Systems  Analyst  -  Design  and 
maintain  software  packages  for 
use  by  a  technical  and  scientific 
user  community. 

Systems  Analyst  -  Design  and 
maintain  operating  system  sup¬ 
port  software  on  a  POP  system. 
Send  resume  to: 

James  C.  Chappars 
G-26  Cathedral  of  Learning 
University  of  Pittsburgh 
Pittsburgh,  Pa.  15260 


SR.  SALES  ENGINEER 


Northeast  States 

Don't  overlook  this  exciting  opportunity  with 
Bourns,  Inc.,  a  worldwide  leader  in  electronic 
components  and  data  processing  systems.  Your 
responsibility  will  be  to  handle  the  sales 
engineering  for  our  optical  mark  card  readers  in 
the  northeastern  U.S.  These  systems  are 
currently  being  used  for  source  data  collection 
by  a  number  of  telephone  companies  and  other 
industrial  concerns. 


Your  qualifications  should  include  6  years 
experience  in  data  entry  systems  sales  to  the 
end-user  market,  plus  a  background  in 
peripheral  and/or  main  frame. 

If  you  can  handle  heavy  responsibility,  you'll  be 
generously  rewarded  with  an  excellent  salary, 
commissions  and  benefits  package.  For  con¬ 
sideration.  please  rush  your  resume  and  salary 
history  to; 

BOURNS,  INC. 

Professional  Employment  Dept.  CW-23 

1200  Columbia  Ave. 

Riverside,  Calif.  92507 

Lquai  Opportunity  Employer  W'F 


BROADCASTING  NETWORK 
CORPORATE  HEADQUAR¬ 
TERS  IN  NYC  DUPLEX  270/158 
OS  VM  CICS  IMS 
BAL  1  3  to  17K 

Must  know  IBM  operating  sys¬ 
tems.  Pure  development  project 
under  CICS;  they  can  train  in 
CICS. 

MARK  IV  to  20K 
Senior  prog/anal  who  they  can 
also  train  in  IMS  and  COBOL. 
COBOL  OS  12  to  20K 
Work  with  financial  and  commer¬ 
cial  systems  under  IMS. 

Benefits,  working  conditions  and 
the  opportunities  for  promotion 
are  far  above  the  industry  average. 
Contact  Jon  Kenneth,  Mallory 
Data  Systems  Agency,  120  B'way, 
Suite  3114,  NYC  10005  (212) 
964-2060. 


UNIVERSITY  OF  MASSACHU¬ 
SETTS/AMHERST  STAFF  AS¬ 
SOCIATE-DATA  BASE  AD¬ 
MINISTRATOR  MANAGEMENT 
SYSTEMS.  Position  available. 
Master's  degree  or  equivalent  pro¬ 
fessional  experience  and  utiliza¬ 
tion  of  a  data  base  management 
systems  in  an  academic  environ¬ 
ment.  Five  years  of  experience  in 
programming  and  at  least  one 
year  in  application  systems  design 
and  analysis.  Previous  experience 
and  knowledge  of  college  or  uni¬ 
versity  administration.  Ability  to 
work  well  with  people  in  varied 
organizational  relationships.  Re¬ 
sume  by  December  18,  1976  yo 
Bard  F.  White.  Management 
Systems,  Whitmore  Building, 
01003.  The  University  is  an  Af¬ 
firmative  Action/Equal  Opportun¬ 
ity  Employer.  547B 
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$16,000  to  $18,000 
MINI 

ANALYST 

Expanding  major  oil  Co.  seeks 
person  with  2-3  yrs.  mini  exper. 
Prefer  DEC,  HP,  VARIAN,  or 
Iterdata  hardware  bkgd.  You  will 
be  trained  as  a  hard/software 
planning  analyst.  You  would  be 
one  ot  the  key  figures  in  the 
future  directions  planning  group. 
This  Co.  has  2)  37 0/1 58-J ES-3, 
MVS,  IMS  &  21  mini-computers  + 
4)  360's  &  a  Dual  CDC  6800. 

The  BETTER  WAY  IS  THE  EDP 
WAY!  MOVE  TO  THE  GREAT 
SOUTHWEST! 

EDP  SEARCH  (405)  525^8833 
2401  NW  39th  Okla.  City,  Ok. 


MANUFACTURING 


MRP  BMP  SFA  MAPS  MICS  CRP 

Top  Corporations  require  EDP  professionals  with 
the  following  specific  expr. 


Sys.  Mgr. 

Power  Tools  -  MRP 
Sys.  Anal. -Rubber  &  Plastics 
Scheduling,  Shipping,  Inventory 
Sr.  Sys.  Anal. /Prog. 
Elect.-BOMP&  MRP 
Prog./Anal.ls) 

MRP  -  OS  COBOL 
Sr.  Prog. /Anal. -Elect. 

MRP,  SEP,  Sysgens 

Sys.  Anal. -Auto 

BOM,  Eng.  Specs.  Inv.  Control 


$22K 

$20K 

$19K 

$16-18K 

$17K 

$17K 


Companies  offer  excellent  benefits,  in-house  career 
progression,  challenge  and  "State  of  the  Art" 
installations.  Coordinate  your  National/Regional 
search  with  one  (1)  recruiter.  Complete  confidence 
assured.  All  fees  assumed  by  client  companies. 

FRANK  PARKS  -  EDP  DIVISION 
EMPLOYERS  PERSONNEL 
320  Interstate  North 
Atlanta,  GA  30339  (404)  435-3251 


PROFESSIONAL  COMPUTER  SALES: 
THINK  ABOUT  UPGRADING 
YOUR  POTENTIAL 
AND  MAKE  A  MOVE. 

TO  AMDAHL 

BUILDER  OF  THE  WORLD’S 
MOST  EXCITING  COMPUTER 

Six  years  ago,  a  small  group  of  leading  designers  of 
large  computers— under  the  direction  of  a  preeminent, 
pioneering  computer  scientist— set  out  to  design  and 
build  a  new  generation  of  large  computers. 

Today,  the  Amdahl  470V/6  system  is  just  that:  atop- 
of-the-line,  3.8  to  5.2  million  dollar  computer  that  per¬ 
forms  more  work  at  lower  cost  than  any  other  general 
purpose  computer.  It’s  unprecedented,  and  so  is  the 
company. 

Within  the  past  18  months,  this  exceptional  com¬ 
pany  has  delivered  21  ofthese systems.  Over  $88,000,000 
worth.  But  more  to  the  point:  8  of  the  21  were  shipped 
during  the  third  quarter  of  this  year.  Which  is  why  we 
need  help.. .from  exceptional,  enthusiastic  indiviauals 
who  need  to  perform  well  because  the  task  is  worth  it, 
and  because  it’s  fun.  We  made  a  commitment  to  that 
philosophy  when  we  began,  and  we’re  sticking  to  it.  We 
nave  intentionally  created  a  friendly  environment 
where  personal  efforts  are  recognized,  and  we  are  keep¬ 
ing  that  way,  despite  our  rapid  growth. 

Linda  Catenacci  would  like  to  hear  from  you  at 
Amdahl  Corporation,  680  F'ifth  Ave.,  New  York  10019. 
We  are,  of  course,  an  equal  opportunity  employer. 

MARKETING  OPPORTUNITY  AT  AMDAHL 


PROFESSIONAL  LARGE- 
SCALE  COMPUTER 
SYSTEMS  SALES 

You  are  the  rigrht  candidate  for 
this  opportunity  ifyoudonot/ioce 
to  make  a  move;  if  you  are  cur¬ 
rently  leading  your  peers  in  com¬ 
petence.  enthusiasm  and  perfor¬ 
mance,  and  if  you  have  a  need  to 
be  on  a  winning:  team  selling  the 
better  product.  You  will  have  a 
thorough  knowledge  of  the  large- 
scale  computer  marketplace, 


and  a  five-year  performance 
record.  You  will  enjoy  the  per¬ 
sonal  and  professional  satisfac¬ 
tion  of  selling  the  proven  price- 
performance  leader,  and  enthu¬ 
siastically  relating  the  Amdahl 
success  story  to  a  wide  audience 
that  is  anxious  to  hear  the  details. 
In  addition,  you  will  enjoy  an  ex¬ 
tremely  attractive  income,  in¬ 
centive  and  benefits  package. 
Immediate  openings  exist  in  our 
Eastern  Division,  headquar¬ 
tered  in  New  York  City. 


amdahl 
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SYSTEMS  ANALYST/ 
PROGRAMMER 

Salary  area  $15,000 

This  is  your  opportunity  to  move 
into  the  growing  mini  computer 
field  with  one  of  our  high  tech¬ 
nology  client  companies.  A  mini¬ 
mum  of  one  year  programming 
experience  in  any  hardware  re¬ 
quested.  COBOL  programming 
experience  desired. 

ANALYST/PROGRAMMER 

Salary  area  $18,000 

If  you  have  an  analytical  mind 
and  can  work  closely  with  EDP 
users,  this  position  with  a  diversi¬ 
fied  $100  million  company  offers 
good  equipment  and  truly  pro- 
motable  future.  One  plus  years 
programming/analysis  experience 
in  business  applications  required. 
For  further  details,  contact  Tom 
Fischer  or  Tom  Linker  at  (713) 
658-9898. 

ALL  FEES  ASSUMED  BY 
CLIENT  COMPANIES 

M.  David  Lowe 
Personnel  Services  Inc. 

420  Houston  Natural  Gas  Bldg. 
Houston,  Texas  77002 


SYSTEMS  ANALYSTS 
APPLICATION  PROGRAMMERS 
SYSTEMS  (SOFTWARE) 
PROGRAMMERS 

All  levels  of  experience,  in¬ 
cluding  Project  Managers. 
Starting  salaries  $13,500  to 
$26,000. 

Companies  pay  all  fees  &  ex¬ 
penses. 

Resumes  published  under  code 
numbers  — no  names.  Our 
ciient  firms  are  located  nation¬ 
wide  and  are  engaged  in  every 
type  business- 
FREE  — EDP  OPPORTUNI¬ 
TIES  BULLETIN,  a  represen¬ 
tative  list  of  our  DP  career 
opportunities,  mailed  free  of 
charge  upon  request  (HOME 
ADDRESS  ONLY). 

For  further  information  on 
these  and  other  positions,  send 
your  resume  in  strict  confi¬ 
dence  to: 

Mark  Fuller 

Cadillac  Associates,  Inc. 

32  W.  Randolph  St. 
Chicaoo,  IL  60601 

(312)  346-9400 


Computer 

S3/stems 

Gurus 

Your  job  title  may  be  Systems  Engineer.  Or  Systems 
Analyst.  Or  R&D  Programmer.  Or  you-name-it. 

What  you  are,  for  sure,  is  a  computer  expert.  A  systems 
guru,  with  the  ability  to  communicate  effectively  with  customers. 

If  you  are  —  and  if  you’re  the  best  —  we  have  jobs  waiting  that 
will  stretch  your  professional  and  personal  abilities  to  their  limits. 

In  just  over  8  years  we’ve  grown  to  more  than  $160  million 
in  annual  sales.  We  did  it  by  redefining  and  extending  the  market 
for  small  computers.  And  by  developing  NOVA®,  ECLIPSE® 
and  microNOVA  computer  systems  to  meet  the  new  market. 

We  have  immediate  openings  in  Manhattan,  Boston,  the 
San  Francisco  Bay  area.  Falls  Church,  VA,  Chicago  and  Wayne, 
NJ  as  well  as  in  other  major  cities  in  the  United  States  and  Canada. 

So  if  you  have  two  or  more  years’  systems  engineering  experi¬ 
ence  in  pre-sales  and  post-sales  situations,  stop  meditating  and 
call  Jim  Masciarelli  collect  at  (617)  481-5160. 

If  you  prefer,  you  can  mail  your  resume  to  Jim  Masciarelli’s 
attention  at  Data  General  Corp. ,  Route  9,  Southboro,  M A  01772. 
An  equal  opportunity  employer. 

i  w  Data  General 


EDP  AUDITOR 

AsSiStmq  the  internal  Audit  Staff, 
you  will  be  responsible  for  assur¬ 
ing  the  reliability  of  computerized 
information  systems  operating 
with  a  variety  of  hardware  and 
software.  Physical  and  data  secur¬ 
ity  are  major  concerns. 

Specific  Duties: 

•Plan,  direct,  organize  and  con¬ 
trol  EDP  audit  and  security 
systems. 

-Coordinate  prog’-arn  schedules 
and  activities  with  systems  staff 
and  functional  users. 

Business  degree  plus  3-5  years 
EDP  experience  required. 

Working  knowledge  of  COBOL 
and  RPG  II  phis  systems  develop¬ 
ment  experience  m  manufacturing 
as  well  as  administrative  areas. 
35k,-40'^^  travel  required.  Salary 
commensurate  with  expei  lence. 
Send  confidential  resume  includ¬ 
ing  salary  history  to: 

AMF  Incorporated 
Mr.  Michael  M.  Graham 
Mgr. /Corporate  Recruiting 
777  Westchester  Avenue 
White  Platns,  N.Y.  10604 
.In  Equal  Opportunity 
Employt'r.  M'E.  HUC'PI) 


COMMUNICATIONS 

SOFTWARE 

DEVELOPMENT 

1.  This  position  entails  the  sys¬ 
tems  design  and  development 
of  software  for  large  communi¬ 
cations  networks.  Experience 
at  all  levels  in  PDP/11  Assem¬ 
bly  language  and  telecommuni¬ 
cations.  Other  mini-computer 
experience  will  be  considered. 
Some  travel  required.  Salary  to 
mid  $20K. 

2.  This  position  requires  a  mini¬ 
mum  of  2  years  experience  in 
DEC  PDP/11  Assembly  lan¬ 
guage.  Must  have  experience 
with  on-line  teleprocessing  ap¬ 
plications  with  CRT  and  tele¬ 
printing.  Salary  up  to  $17K. 

Please  send  resume  to; 

AW  CONSULTANTS,  INC. 
81 8  Chestnut  Street 

Philadelphia,  Pa.  19107 


pusmii  PHSSics 

LIIBDRIITDR!I 


A  directed  research  arm  of  Princeton  University, 
funded  by  the  United  States  Energy  Research  and 
Development  Administration,  is  engaged  in  a  long- 
range  program  involving  Controlled  Fusion  Energy. 
Our  continuous  growth  has  created  the  following 
opportunity  .  .  . 


SENIOR 

SYSTEMS 

PROGRAMMER 


Our  real-time  computers,  including  a  PDF  10  and  PDP  11's, 
perform  data  acquisition,  analysis  and  display  for  large  fusion 
research  expieriments.  We  are  currently  involved  in  designing 
an  expansion  of  this  system.  We  are  seeking  an  experienced 
Senior  level  Systems  Software  Designer  to  join  our  growing 
software  effort.  You  must  have  knowledge  of  real-time 
operating  systems,  networking,  and  a  feel  for  reliability.  We 
prefer  experience  with  software  design  in  a  multi-person 
effort. 

Benefits  include  1  month  vacation,  group  life  and  major 
medical  insurance,  tax  deferred  fully  vested  retirement  plan, 
etc.  For  prompt  consideration,  please  send  detailed  resume 
and  salary  requirements  in  confidence  to  Personnel  Director; 
Project  1-23.  Please  refer  to  Project  Number. 


Piasina  Physics , 
Cabaratory  A'' 

POST  OFFICE  BOX  451  ' 

PRINCETON,  NEW  JERSEY  08540 

An  Equal  Opportunity  / 

Affirmativa  Action  Employer  M/F 


Princeton 

University 


MINI  COMPUTER 
MAINTENANCE 
SPECIALIST 

University  Computing  Services  at 
the  State  University  of  New  York 
at  Buffalo  has  a  vacancy  for  a 
Mini  Computer  Maintenance  Spe¬ 
cialist  to  maintain  mini’s  and  as¬ 
sociated  peripherals  on  the 
SUNY/AB  Campus.  Candidates 
should  have  a  minimum  of  five 
years  experience  in  the  mainte¬ 
nance  of  mini  computers,  periph- 
eals,  and  digital  interface  circuits 
with  at  least  two  years  trouble¬ 
shooting  experience  at  the  com¬ 
ponent  level.  Primary  experience 
with  Data  General,  DEC  or  Varian 
preferable.  Opportunity  to  ma¬ 
nage  an  expanding  maintenance 
group.  Competitive  salary.  Excel¬ 
lent  fringe  benefits.  Eligibility  for 
future  permanent  appointment. 
Write  or  call  in  confidence: 

James  Whitlock 
University  Computing  Services 
4250  Ridge  Lea  Road 
Buffalo,  N.Y.  14226 
(716)  831-1  761 

Deadline  for  Applications:  Dec. 
13.  Affirmative  Action/Equal  Op 
portunity  Employer. 


SYSTEMS  ANALYST 
SCIENTIFIC 
PROGRAMMERS 

Interactive 

Growing  company  has  excel¬ 
lent  opportunities  for  indi- 
vi(juals  with  degree  in  engi¬ 
neering,  mathematics  or  equiv¬ 
alent  experience  to  work  on 
state  of  the  art  interactive  de¬ 
sign  drafting  system. 

Successful  candidates  must 
have  experience  in  machine 
language  and  higher  level 
language  on  digital  scientific 
computers.  Background  in 
data  base  design,  computer 
graphics  or  time  shared  operat¬ 
ing  systems  an  asset. 

Excellent  starting  salary,  ideal 
professional  environment  and 
full  fringe  benefit  program. 
Relocation  expenses  paid  to 
this  ideal  area  for  living  and 
working. 

To  arrange  confidential  inter¬ 
view  send  resume  to  Watson 
Peterson,  Jr.,  Director  of  Per¬ 
sonnel 

Gerber  Scientific 
Instrument  Company 
83  Geber  Road 
South  Windsor,  Conn.  06074 
equal  opportunity  employer  m./f 


Senior 
Software 
Design  Engineer 


We  are  looking  for  a  challenge-seeking 
individual  who  will  guide  the  formation  of  a 
language  development  group.  We  seek 
innovative  approaches  to  programming 
terminals  and  developing  software. 

This  challenging  position  requires 
previous  experience  in  the  successful  design 
and  implementation  of  a  high  level 
language  compiler  or  interpreter.  Planning, 
communicating  and  leading  skills  are 
also  necessary. 

Tektronix,  Inc.,  develops,  manufactures 
and  markets  internationally  recognized 
computer  peripherals,  precision  electronic 
measurement  instruments,  and  related 
electronic  instrumentation.  Located  near 
Portland,  Oregon,  we  are  within  a  two  hour 
drive  of  the  Cascade  Mountains  or  Ocean 
Peaches.  The  close-by  nature  playground 
and  the  City  of  Portland  provide  a  variety 
of  recreational  and  cultural  interests. 

Salary  is  open.  Benefits  include  liberal 
insurance  and  retirement  programs, 
educational  support  and  profit  sharing. 

Please  send  resumes  to:  .Marv  A. 
Walhood.TKKTRONl.X,  INC.,  P.6.  Box-NMJ, 
C6,  Beaverton,  OK  97077. 

An  Equal  Opportunity  Kmployer  M  F. 


TEKTROIMIX 


commiffed  fo 

technical  excellence 
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position  announcements 


position  announcements 


position  announcements 


position  announcements 


position  announcements 


SYSTEMS  ANALYSTS 

TO  $21,000 

o  seeYs  b  analysts 
1 1  ‘ *  f  e  n  g  :  n  e  i  n  m  a  rt  u  ^  a  C  t  u  r  <  n  q 
aoL/  'L/jiir-j-)s.  Pcaui'-cs  degree  and 
_  *  /ears  a"  u  t act ur mg  expen- 
r  e I  B  .  O  S  /  O  O  S  environ- 
r-Tont  and  coboL  Exception  op¬ 
portunity  and  benefits  Choice  of 
locations:  rsiv’.  PA.  ryiD,  VA.  tn. 
Con'art  George  Nugent.  All  ^ecs 
paid. 

FOX-MORRIS 

Personnel  Consultants 
409  Washington  Avenue 
Tovvson,  MD  21204 


FLORIDA 


s/370  IMS,  BAL 

BANKING 

823,000 


Fee  paid 


send  resu  me  to: 

personnel  coniul!ant$ 


Sd  Nt  Loop  410,  Suite  124L,  San 
Antonio,  Texas  78216 


ANALYST/PR06RAMMERS 
SYSTEMS  ANALYST 

We  are  seeking  degreed  inviduals  with  several  years  experi¬ 
ence  in  COBOL  programnning  and  systems  analysis.  Sound 
knowledge  of  manufacturing  business  systems  helpful.  Previ¬ 
ous  experience  with  DOS  and  DBOMP  or  OS  and  IMS 
preferred. 

Fisher  Controls  offers  excellent  benefits,  working  conditions 
and  professional  growth  within  a  progressive  community  of 
28,000. 

Send  resume  to  Bob  Lahr,  or  call  (515)  754  3626. 

FISHER  CONTROLS  CO. 

205  S.  Center  St. 

Marshalltown,  Iowa  50158 

An  Equal  Opportunity  Employer,  M  E 


EDP  SALES/MARKETING 

C.J.  Vincent  Associates,  Inc.,  was  founded  to  provide  professional 
recruitment  and  placement  services  strictly  to  the  field  of  TECHNI¬ 
CAL  SALES/MARKETING.  This  is  based  upon  our  own  personal 
in-depth  experience  in  sales  management  of  high  technology  and 
EDP  systems.  We  have  been  retained  to  fill  positions  ranging  from 
Sales  Trainees  to  Saie/Marketing  Managers  with  income  potential 
from  S14K  to  $35K  and  above.  These  include  a  variety  of  product 
disciplines  with  specific  present  emphasis  in  the  field  of  digital 
process  control,  analytical  and  medical  systems,  and  EDP  systems/ 
services/software. 

If  your  experience  and  education  are  compatible  with  our  specializa¬ 
tion,  we  can  offer  discreet  and  professional  assistance  to  your  career 
planning.  Naturally  our  fee  is  fully  paid  by  client  companies.  Please 
call  or  send  resume  in  full  confidence  to; 

C.J.  VINCENT  ASSOCIATES,  INC. 

2000  Century  Plaza  Columbia,  Md.  21044 

(301)  997  8590 

TECHNICAL  MARKETING  SPECIALIST 


PROGRAMMER 

ANALYST 

360/370  0$  or  VS 


We  are  a  leader  in  providing  complex,  state-of-the-art 
text  processing  systems  for  state  governments,  indus¬ 
trial  clients,  and  federal  agencies.  We  have  an  immedi¬ 
ate  opening  for  a  programmer/analyst  to  maintain 
and  support  implementation  of  enhancements  to  our 
on-line  text  editing  system  programs.  Two  years  IBM 
360/370  Assembly  Language  programming  experi¬ 
ence  is  required.  This  position  involves  occasional 
travel. 

We  offer  challenge  and  opportunity  for  growth  as 
well  as  an  attractive  salary  and  benefits.  Send  resume 
to  J.F.  Petersen,  or  call  collect  Diane  Van  Tine,  (301 ) 
428-0700  to  arrange  an  interview. 

ASPEN  SYSTEMS 
CORPORATION 

20010  Century  Blvd. 

Germantown,  MD  20767 

An  Equal  OpporlunUy  EAnploycr 


360/370  Lessors! 

IS  your  market  share  m  Europe 
as  good  as  m  tne  US’ 

If  not  I  am  your  man;  French¬ 
man,  3S  yrs,  10  years  selling 
360'S/'370’s.  Familiar  with  the 
second  hand  market  and  Finance 
problems.  I  wish  to  become  your 

Manager  for  France 

(or  larger  area) 

Available  immediately.  Joint 
venture  may  be  considered. 
Ready  to  meet  you  in  the  USA. 
Please  write  to  Computerworld 

CW  Box  4829 
797  Washington  St. 

Newton,  Mass.  02160 


SYSTEMS 

ANALYST 


Expanding  retailer  in  Md.  has  op¬ 
portunity  for  analyst  with  retail 
background.  Experience  with 
ready-to-wear  and  basic  merchan¬ 
dise  systems  a  must.  Knowledge 
of  IBM  370  DOS/US  helpful. 
Liberal  employee  benefits.  Send 
resume  and  salary  required  to 

CW  Box  4830 
797  Washington  St. 

Newton,  Mass.  02160 


At 

Robert  Half 
were  as 
selective  in 
our  referrals 
as  you  are  in 
your  hiring 

After  all, 
both  our 
reputa¬ 
tions 
depend 
on  It. 


Because  our  counselors 
have  accounting, 
banking  and  data 
processing  credentials, 
we’re  better  at 
evaluating  your  job 
requirements  as  well  as  a 
candidate’s  qualifications. 
Results? 

You  see  only  the  people 
who  are  best  for  you. 


PERSONMEt.  AGEMCIES 

World’s  Largest 
Finance  and  EDP 
Personnel  Specialist. 

Offices  in  the  United  States, 
Canada  and  Great  Britain. 


SENIOR 

SYSTEMS  ANALYST 
SENIOR 

PROGRAMMER/ANALYST 

Long  range  planning  has  created  an  immediate  need  for  additional 
personnel. 

Fleetguard,  one  of  the  Nation's  fastest  growing  manufacturers  of 
diesel  and  automotive  oil,  air,  water,  fuel,  and  hydraulic  filter 
systems,  is  seeking  to  fill  the  following  positions: 

Systems  Analyst  position  requires  a  college  degree  and  a  minimum 
of  7  years  experience  which  must  include  on-line  order  entry  and 
manufacturing. 

Programmer/Analyst  position  requires  5  years  of  systems  and 
COBOL  programming  experience.  A  college  degree  is  desirable. 

These  positions  offer  good  opportunity  and  high  visibility  to  self 
motivated  individuals  with  inquisitive  natures.  Operation  is  a  grow¬ 
ing  370/125  DOS/VS  installation.  Salary  commensurate  with  experi¬ 
ence. 

Reply  in  confidence  with  a  resume  giving  salary  history  to: 

Morris  Irby,  Jr. 

FLEETGUARD, INC,, 

A  Cummins  Company 
Route  8  Box  39,  Cookeville,  TN  38501 

An  E^qual  Opportunity  flmployer 


1976  Computer 
Salary  Survey. 

Send  for  your 
free  copy  today! 


o^»i  a 

Ccv’V.Mv  OtpodVi  ■  rw 

- Y 

-;yClC‘v 

"The  Next  Step  ",  Source  Edp's  tenth  annual  salary  survey 
and  career  planning  guide,  Is  now  available.  You'll  also  receive 
without  charge  our  latest  "Digest  of  Computer  Opportunities" 
describing  specific  career  openings  currently  available 
within  our  client  organizations  nationwide. 


source  <>P 


For  your  free  copies  of  our  publications  'The  Next  Step  ’  and 
"Digest  of  Computer  Opportunities  "  write: 

Source  Edp  Corporate  Headquarters 
100  South  Waclker  Drive 
Chicago.  Illinois  60606 
(P.S.  Be  sure  to  use  home  address 
and  indicate  position  title.) 

Or  call  your  nearest  Source  Edp  Office: 

East:  Boston  (617/237-3120),  New  York-New  Jersey  (201/687- 
8700),  Philadelphia  (215/665-1717),  Washington,  D.C.  (703/ 
790-5610). 

Midwest;  Chicago  (312)  782-0857),  Cleveland  (216/771-2070), 
Detroit  (313/352-6520),  Kansas  City  K816/474-3393),  Minneapolis 
(612/544-3600),  St.  Louis  (314/862-3800). 

South  &  Southwest:  Atlanta  (404/325-8370),  Dallas  (214/638- 
4080),  Fort  Worth  (817/338-9300),  Houston  (713/626-8705),  New 
Orleans  (504/561-6000). 

West  Coast:  Los  Angeles  (213/386-5500),  Irvine,  CA.  (714/ 
833-1730),  Palo  Alto  (415/328-7155),  San  Francisco  (415/ 
434-2410). 


SENIOR 
ON-LINE 
PROGRAMMER 


The  Chicago  Board  Options  Exchange,  the  nation's  central 
marketplace  for  trading  stock  options,  is  seeking  a  Senior 
On-Line  Programmer  to  design  and  implement  applications. 
System  will  be  run  on  IBM  370/158  MP  configuration  interfac¬ 
ing  with  a  real  time  system  utilizing  25  mini-computers  control¬ 
ling  over  300  CRT's. 

Direct  experience  with  CICS/VS  transaction  and  data  base 
recovery  desirable  as  wejl  as  exposure  to  OS/VSI,  MVS,  VTAM, 
NCP  and  VSAM.  Requires  2  years  recent  assembler  language 
coding  experience. 

Our  compensation  package  includes  highly  competitive  salary, 
tuition  reimbursement  and  company  paid  medical,  dental  and 
life  insurance.  Please  send  letter,  resume  or  call  (312)  431-6931. 


Personnel  Department 

The  ChicagoBoard 

Options 

Exchange 

141  W.  Jackson 


Chicago,  Illinois  60604 

An  Equal  Opportunity  Employer 
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BUY  S€LL  SW4P 


"L"  Series 
TC700,  TC  3500 
F5000 

10-10-361;  381  Tellers 


mss 

31-3: 

lEI!! 

361 

I  All 

uZH 


31-32-41-42-43  152 


360,  370  System  3  &32 
All  others 


I.O.A.  Data  Corp. 

383  Ufayctt*  St..  N.Y.10003 
(212)673-9300 

MMib«r  Computer  DmIm  Amoc. 


For  Sale  New  Nova  3 
For  immediate  delivery  (10%  in¬ 
vestment  tax  credit  available) 


8495 

8532 

8531 

8530 

4014+ 

4074 

4234 

4034 


4075  + 

4077  + 

4078 
4079 
4251 


Nova  3/12  32  KW  w/Parity 
Battery  Packup 
Power  Monitor 
Automatic  Program  Load 
Bi-Sync  I  nterface 

10  Meg  Byte  Disc 
Line  Printer  Controller 
Centronics  132  POS 
165CPS  Printer 
EIA  CRT 

Controller 


Real  Time  Clock 
4  Slot  Communication 
Chassis 

4255  8  Line  Multiplexor 

6012  CRT 
1012P  Rack 

Single  Cassette  &  Controller 
All  DGC  Equip.  Incl.  RDOS  Rev.  5 

Call  Lance  Parker,  The  Computer 
Company,  Richmond,  Virginia 
23230,  (804)  358-2171. 


1130 

1401 

Systems  &  Components 

BUY-SELL  LEASE  TRADE 


CMI  Corporation 
23000  Mack  Avenue 
St  Clair  Shores,  Mich,  48080 
(31  3)  774-9500 
TWX  810-226-9708 

Member  Computer  Dealers 
A  ssociation 


FOR  SALE 

Burroughs  B300 
CPU  9.6K  Memory 
Tape  Drives  (3)  B-422 
Printer 
Reader 
Punch 

MICR  Reader/Sorter 

Asking  $20,000 

Contact:  Jimmy  V.  Dunn 
(615)  546-2937 


COMPUTER 

TAPE 

WANTED 

2400'-1200'-600'-1600  bpi 
Any  Quantity  -  Good  Quality 
Use  or  New 
Top  $  Paid 

Call  Collect 

(609)  662-4671 


buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


a 


MAGNETIC  TAPE 
FOR  SALE!! 


Recertified  100%  Guaranteed 
Trouble  Free 

1600  BPI  2400  feet 
3200  FCI  9  track  -  $5.47 

800  BPI  2400  feet 
full  width  tested  -  $4.97 

Seal.’i  or  thin  line  canisters 

Call  Joan 

'  (703)  339-7050 


Precision  Methods  Inc. 
8825  Telegraph  Road 
Lorton,  Virginia  22079 


BUY 

SELL 

LEASE 
Peripherals  &  I/O 


3330's  3410's  32n's 

3340's  3420's  3505's 

3350's  2401's”  1403's 

2314's  250rs 

Gene  Chappell 


CIS  Corp. 

600  Mony  Plaza 
Syracuse  NY  13202 
(315)  425-1900 
Telex:  93-7435 


WHAT'S  THE  BEST  VALUE? 
148  or  155  II  or  158 

COMPARE 


148 

Delivery  ?/77 

Performance  .3 

Price  (approx)  35% 


155  II 

158  Used 

158  New 

Dec  76 

Scarce 

Immed 

.9 

1.0 

1.0 

45% 

85% 

100% 

Let's  talk  price/performance 


John  Delaney 
Fred  Cholette 
Jim  Hanly 


(I 


CIS  Corp. 

600  Mony  Plaza 
Syracuse,  N.Y.  13202 


(3151  425-1900 
Telex:  93-7435 


020  059  026 

ALL  IBM  MANUFACTURED 
Eligible  For  IBM 
Maintenance  Agreement 
SPECIAL  SAVINGS  SALE 
Call  For  Firm  Quote 

AL^ 

082  083  514 

Jim  Carleton 

CMI  CORPORATION 
23000  Mack  Avenue 
St.  Clair  Shores,  Ml  48080 
(313)  774-9500 


Available  Immediately 

IBM 

Unit  Record 
Equipment 

Including  024,  026,  056, 
083,  085,  407,  519,  548, 
604 

Contact  Frank  Ray  mond 

Jacob  Finkelstein  &  Sons  Inc. 
Woonsocket,  R.l. 

(401 )  769-7000 


3138-1  -FEB’ll 
3148-K  -FEB'77 
3148-JorK  -apr’77 
FOR  SALE  OR  LEASE 

Northwest  Computer  Brokers 


1  621  1  14th  SE  -215 
Bellevue,  WA  98004 
(206)  455-1  41  8 


FOR  SALE 
REPOSSESSED  MINI 
COMPUTER  EQUIPMENT 

Complete  8202  Nova  800  CPU 
w/16  Bit  Core  Memory,  Interface 
Sub  Assembly,  Teletype  Inter¬ 
face,  Power  Monitor  &  Auto  Re¬ 
start.  Automatic  Program  Load 
w/4011  Paper  Tape  Reader  Con¬ 
trol.  complete  Magnetic  Tape 
Transport,  Bucode  100  IPS  with  9 
Track  Read-Rite  Head.  For  ln1or- 
mation  Contact : 

DALEY  HODKIN  CORP. 

150  Broad  Hollow  Rd. 

Melville,  N.Y. 

516/421-1414  212/895-2049 


FOR  SALE  OR  LEASE 


HEW-ITC  QUAIIFYING 


370/158-3 

370/158-1 

370/158-3 

370/168-3 

370/168-3 

370/168-3 


Available 

Available 

Available 

Available 

Available 

Available 


11/26/76 

12/17/76 

1/21/77 

1/21/77 

4/22/77 

5/4/77 


USED 


370/158-3 
370/158-1 
370/1 65- K 
370/145-1 H2 


Available  12/10/76 
Available  12/15/76 
Available  4/1/77 
Available  2/1/77 


LEASE  ONLY 

370/1 55-J 

4  Channels,  3950,  7855  &  3215 
Available  Immediately  Any  Term 


PERIPHERALS 
EE  A  TURES 


MEMORY 


IBM  145  256K  I2-IH2 
Intel  158  Any  Increment 
Intel  145  I2-J2 


(2)  IBM  3340-B2 


4660  for  370/145 


0PM  LEASING  SERVICES,  INC 


99  Wall  Street 
New  York,  N.Y.  10005 

(212)  747-0220  (800)  221-2674 

Member  Computer  Lessors  Association 
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buy  sell  swap 


I 


buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


c  t  fTiDi/co  c#mDi/ca 


r\ 


9 


/  hr  [{'nrhi  s  Largt’sf  /HM  Computer  Dealer 


S  SELLING 


3158K  3168KJ  3165  KJ 


ip 


LEASI  NG  3165-2  DAT  -  60  month  lease 

3155-2  DAT  -  48  month  lease 


9 


BUYING 


3145  3155  3158 


o 


r\ 


WRITE; 

Comdisco,  Inc. 

9701  W.  Higgins  Rd. 
Rosemont,  IL  6001 H 


CALL: 

RH2)  698-3000 
East:  (201  )  568-9666 
West:  (415)  944-1111 


TWX  910-253-1233 
Member  Computer  Dealers  Association 


c#mDi/co  c#mDi/co 


The  City  of  Seattle  intends  to  solicit  bids  on  approximately 
November  19,  1976  to  lease  for  a  three-year  term  a  Large-Scale 
Virtual  Memory  Computer  to  replace  existing  resources  which 
are  no  longer  adequate. 

The  computer  resources  currently  utilized  by  the  City  consists  of 
the  following: 

1 .  NCR  251  Computer:  in-house;  192K  core:  400  MB  disk;  8 
tape  drives. 

2.  IBM  155  Computer:  OS/MVT  Operating  system:  service- 
bureau;  26  CPU-hours  per  week,  700  KB  user  core 
partition  size,  600  MB  disk,  8  tape  drives. 

3.  Other  service  bureaus  using  IBM  computers  of  the  158 
and  168  scale  for  a  total  of  about  an  additional  10  CPU 
hours  per  week. 

Interested  parties  should  contact  the  City  Purchasing  Agent  at 
the  address  shown  below  to  receive  copies  of  the  bid  specifica- 
tion. 

City  of  Seattle,  Purchasing  Agent 
Attention:  Tom  Stromberg 

600  Fourth  Ave.,  Room  301  Seattle,  Washington  98104 

(206)  625-2252 


AMERICAN  USED  COMPUTER 

CORPORATION 


360/50 


Immediate  Delivery 


■  2401-4,-6 
1403-Nl 


12540-1 
I  1443-Nl 


12415-1 

12365-2 


IN  STOCK  NOW 


If  you  have  P.O.  Credits  on 
your  rented  158  we  will 


370/158 


BUY  IT  TODAY 
and  -  PAY  YOU 
A  BIG  $$  BONUS 
CALL  TODAY! 


617-261-1100 

PO  Box  68,  Kenmore  Station,  Boston,  MA  02215 


FOR  SAIE 
Communication 
Terminals 


»  Teletypes  -  28  32  33  35 
*  TWX  -  TELEX 
»  DECwriters  LA36 
»  Acoustic  Couplers 
&  Hardwire  Modems 
DATA  COMMUNICAiTION 
EQUIPMENT  BROKERS,  INC. 
1878  Thunderbird  Street 
Troy,  Michigan  48084 
(313)  362-0470 


A  New  Service  For  The  Used  Computer  Marketplace 

COMPUTER  EQUIPMENT  INFORMATION  BUREAU 


FOR  BUYERS:  CEIB  is  a  free,  up-to-date  source  on  current  used 
equipment  ot  fer  ings  that’s  as  close  as  your  telephone  Our  equipment  file 
includes  over  5375  current  listings  from  numerous  brokers,  dealers,  and 
private  sellers.  Just  call  (617)  247-2290  to  obtain  immediate  informa¬ 
tion  on  any  specific  systems  or  items  you’re  interested  in  —  including 
seller’s  names,  asking  prices,  and  availability  dates. 

FOR  SELLERS;  CEIB  is  an  inexpensive,  convenient  approach  to 
reaching  potential  buyers.  If  you  haven’t  already  received  our  brochure 
and  listing  forms,  please  write  or  call  — 

CEIB  -  P.O.  Box  163;  Boston.  MA  02117  -  (617)  247  2290 
R.  Ferrara,  President 


MINI 

COMPUTERS 


Buying,  Selling?  Let  us  do  the 
work  for  you  and  save  you  time 
and  money! 

AVAILABLE  NOW; 


3420’s  3803’s 
3333’s  3830’s 
3330’s 


Novas  —  most  models  —  new  & 
used;  DEC  1  Is  &  8s;  Printers,  disc 
drives;  CRT s,  etc. 


WANTED 


DEC  &  DGC  Systems,  CPUs  i 
peripherals. 

Buyers  waiting  for  8Es  &  8Ms. 


MINI 

COMPUTER 

EXCHANGE 


SALE  OR  LEASE 
ALL  MODELS 

Darryl  Hastings 

CMI  CORPORATION 
23000  Mack  Avenue 
St.  Clair  Shores,  Ml  48080 
.  (313)  774-9500 

Member  CDA 


DEC 


DH-1 1-AA  16  channel  MUX 
for  POP  1 1 

TA-11-AA  Dual  Decassettee 
for  PDP  1 1 

Some  spares  and  components 


OTHER  MANUFACTURERS 


Teletypes  -  KSR33 
Techtran  8421  Dual  Cassette 
(New) 

Tridata  Model  40  Tape  Cartridge 
for  PDP-8 

AMCO  equipment  racks, 
new  and  used 

Call  Jerry  DeBaun  (301)  825-6400 


(408)  733-4400 
TWX  910-339-9272 


COMPUTER 

MEMORIES 


BUY  LEASE  SELL 

370/115  -  370/125 

a 


ECONOCOM 

ECONOMIC  COMPUTER  SALES,  INC. 

P.O.  Box  1  7825/Memphis,  Tennessee  38117 
(901)  767-9130 


370/155  -  To  4MB’s 
360  -  65,  50,  40  &  30 
UNIVAC  494,1106,1108 


Member:  Computer  Dealers  Association 


All  memory  sizes 
All  new 

Best  prices  anywhere 


Minneapolis  (612)  935-8811 
Bob  Miller 
Dave  Hoolahan 
Don  Moran 

Los  Angeles  (213)  973-0484 
Dennis  King 


FOR  SALE 

BURROUGHS  B3500 

120  KB  Core  Memory 
800  1pm  Line  Printer 
(2)  800  BPI-9-Tr  Tapes 
800  CPM  Car(d  Reader 
20M  Bytes  Disk  (20  ms) 

Ernie  Lucken 

Diversified  Computer 
Applications 
2525  E.  Bayshore  Road 
Palo  Alto,  Calif.  94303 
(415)  324-2523 


TERMINALS 
DATA  ENTRY  EQUIPMENT 


KEYPUNCH  SALE 


026 . 

. $995.00 

D29  .... 

_ $1495.00 

029 . 

. $1995.00 

DATA  RENTALS/SALES  INC 
2919  S.  LaCienega  Blvd 
Culver  City,  Calif. 

(213)  559-3822 


Fi^B^II^TEBCiNc 

COMPUTER  SYSTEMS 

5901  South  County  Road  18 
Minneapolis,  MN  55436 


IN 

CANADA 


We  specialize  in 
360/20,  360/30  &  up 
System  3,  370  Series 
We  buy  your  excess 
IBM  Equipment 
CMI  Company 
P.O.  Box  893 

Windsor,  Ontario  N9A  6P2 
519-258-8910 


N.C.R.  PHASE-OUT  EQUIPMENT- 
31,  32  and  441 's 

41,42  and  43  BANK  MACHINES  AS  WELL  AS  151  and 
152  ADDING  MACHINES.  ALSO  299  and  399  MINICOMPUTERS 
BURROUGHS  F-5000/6000  SERIES.  L  SERIES  and  10-10-380  &  10-10-360 
TELLER  MODELS,  FRIDEN  5005  COMPUTYPER 
Also  tSupplierot  SELECT-USED  Equiiiment  From  -  BURROUEHS  -  I.B.M.  -  PHILIPS 


BUYINQ  OP  SELLINQ -CALL  US  FIR8TI 


KEYEXIMPORTCORR 


256  LIVINGSTON  ST.  (P.O.  BOX  129)  NORTHVALE,  N.J.  07647 
TELEX:  135149  CABLE:  KEYEXIMP-NORTHVALENJ 


TELE.  N.J. 

(201)767-3444 

N  Y  C.  OIRECTLINE 

(212)736-7736 


systems 

MARKETING  f-Jl  | 
INCORPORATED 

200  East  ThomM  Rd.  Phowiix.  Aril.  85012 
(602)  264-S444  Tdex  667-334 


360/65 
WANTED!! 


Any  configuration 
Any  delivery 
We  Will  Buy  Today 

John  Humic 

Dean  McGaan 


CIS  Corp. 

600  IVlony  Plaza 
Syracuse,  IM.Y.  13202 
(315)  425-1900 
Telex:  93-7435 


Professional  computer  dealers  in 
the  West  handling  primarily  pur¬ 
chase,  sale  or  lease  ot  370/125, 
135,  245,  3330  disks,  3420  tapes, 
3277  terminals. 

Call  us  for  your  hardware  needs. 
You’ll  appreciate  our  integrity, 
experience  and  financial  strength. 


Mi  nihi-r  C  l).\ 


148’s 

Available 


For  Sale  or  Lease 
As  soon  as  February  1977 

CALL  Bill  Graham 

(313)  774-9500 

CMI  CORPORATION 
23000  Mack  Avenue 
St.  Calir  Shores.  Ml.  48080 


BUY/SELL/LEASE/TRADE 

IBM  360s,  370s,  System  3s,  all  Peripherals 
3830s,  3333s,  3330s,  3420s,  3803s 

Purchase/Leaseback  or  Rental  Credit 
Mactiines  Wanted 

All  types  1400  Series;  1130s,  1620s 

Unit  Record  Equipment  Refurbished  —  All  Models 

Disk  Packs  —  recertified,  initialized 

Call  collect  today  to  Don  Norris,  President 

(214)  634-2750 

METROPLEX  COMPUTER  COMPANY,  INC. 

Suite  1208  Honeywell  Bldg.  1 1 1 1  W.  Mockingbird  Lane 
Dallas,  Texas  75247 


1 


\ 
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buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


370/158  ON  ORDER? 

NOT  INSTALLING? 

We  need  new,  ITC  qualifying  158's.  We're  ready  with  a 
cash  offer  for  your  on-order  position. 


Contact: 

Fred  Cholette 
John  Delaney 
Jim  Hanly 


CIS  Corp. 

600  Mony  Plaza 
Syracuse,  N.Y.  13202 


(315)  425-1900 


3277-2 
KEYBOARDS 
FOR  SALE 

Computer  Sales  Int'l  has  several 
versions  of  3277  keyboards  to 
trade  for  4631  keyboards 

Call:  Bill  Roselius 

Computer  Sales  Int'l  Inc. 

901  Office  Park  Plaza 
Oklahoma  City,  OK  73105 
(405)  840-1911 


370 

115-125 

Buy-Sel  I- Lease-Trade 
The  IBM  Dealer 

CMI  Corporation 
2300  Mack  Avenue 
St.  Clair  Shores,  Ml  48080 

(313)  774-9500 


Ask  for  Mike  Vargo 


PLANNING  TO 

SEND  IT  BACK? 

Call  Us  First  For  IBM  370  Mainframes 
&  Peripherals  —  Also  Buying  Order  Positions 

CONTACT:  Ted  Moulder 

A.M.G.  EQUIPMENT  SERVICES,  INC. 

99  Wall  St.  New  York,  N.Y.  10005 

(212)  747-0670  (800)  221-2674 


15  BURROUGHS 
TC500 
COMPUTERS 
FOR  SALE 

Con  tact: 

R.L.  Floyd 

UNION  CARBIDE  CORP. 
Investment  Recovery  Dept. 
P.O.  Box  8361 

South  Charleston,  WV  25303 
PHONE:  (304)  747-5362 


FOR  SALE 

One  Calcomp  Model  718  flatbed 
plotter.  Includes  Calcomp  Model 
780  control  unit.  Utilizes  800  BPI 
tapes.  Off  line  operation.  Guaran¬ 
teed  contract  maintenance.  Nu¬ 
merous  applications.  Four  color 
pens.  Excellent  condition.  Avail¬ 
able  immediately.  Shipping 
weight  2100  lbs.  Purchased  1971. 

Price  $20,000 
F.O.B.  Pittsburgh 
Consolidation  Coal  Co. 

(412)  288-8340 


370/125’s 

For  Sale  Lease  Purchase 
Purchase  Leaseback 

Specialists  in  125  Systems 


CORPORATE 


COMPUTERS,  INC. 
(203)  661-1500 

115  Mason  St.,  Greenwich,  CT  06830 


Member 

CDA 


W  JAMES 

COMPUTER  CC 


BUY/SELULEASE/TRADE 

024  059  088 

026  077  129 

029  082  402 

046  083  403 

047  084  407 

056  085  514 

1401’s-1130’s-  360’s 
Your  source  for  guaranteed  equipment 

James  (Computer  Co. 

4970  Marine  Drive  /  Chicago.  Illinois  60640 1 
(312)  271-3311 
(312)  728-6871 


Natalie  Reyes 


n 

$1 300  I 
!-S800  " 


SALE  OR  LEASE 
IBM  UNIT  RECORD 
024-$250  089-$1 

026-$800  402-$800 

029-$1900  403-$900 

046-$1200  407-$1200 

047-$1500  514-$600 

056-$175  519-$900 

059$1800  S26-$1400 

077-$350  548-$1600 

082-$850  552-$1000 

083-$18SO  557-$3000 

084-$2300  602-$300 

085-$1  100  7330-$150 

088-$2500  1401  system-$1  0  500 
)MAS  COMPUTER  COF 
Suite  4202A 
600  N.  McClurg  Court 
Chicago,  I  L.  6  0611 
(312)  944-  1401 


088-$2 

I  THOM 

L. 


$10  500 

:ORP.  I 

liJ 


FOR  SALE 


DEC  TSS/8  TIME  SHARING  COMPUTER 
INCLUDING 

BUSINESS  PRDGRAMS  AND  CUSTDMER  BASE 


•  4  T^m  DrivBs 

•  2  RSOe  Disk  Ffl«s 

•  lOMMCha 
Disk  Drive 


•  4  Multiptexars 

•  16Mod«ns 

•  16  Ports 


TRANSNET  CORPORATION 


2006  R4m«b22 


(2tl)6n-780Q 


Union,  NJ.  07063 


155 

Available  for  sale  or  lease. 
January  deliyery.  Up  to  2  MB 
memory.  Also  IBM.  Telex,  or 
Ampex  155  memory  avail¬ 
able,  with  or  without  up¬ 
grades.  Call  Dick  Absher. 

165 

For  sale  or  lease  of  3  years  or 
longer.  Early  1977  delivery. 
168's  also  available.  Call  Ted 
Molinari. 

158  WANTED 

Wanted  for  January  or  earlier 
delivery,  either  Mod  1  or  3. 
158's  wanted  for  sublease. 
Call  Dave  Tait. 

14512 

Systems  and  memory  avail¬ 
able  for  sale.  January  deliv¬ 
ery.  Memory  also  available 
for  immediate  delivery.  Call 
Rick  Thiele. 

135H 

Available  for  sale  or  lease. 
December  delivery.  Memory 
also  available.  Call  Ed  Joseph. 

135/145/155 

MEMORY 

All  increments  available  im¬ 
mediately. 

158MEMORY 

WANTED 

Call  Dave  Tait. 

3340/3411 

WANTED 

333X/3420  Discs,  tapes,  and 
controllers  bought,  sold,  and 
leased.  Call  Ed  Joseph  for  an 
immediate  quote. 

360  CPU 

&  1/0 

360/65's,  50's,  40's,  2401, 
2540,  2420-5,  1403-N1, 

2821-2,  2821-6,  231 4's  avail¬ 
able.  Call  Ted  Molinari  (65's) 
or  Jeff  Klein. 

CANADA 

We  specialize  in  buying,  sell¬ 
ing,  and  leasing  IBM  equip¬ 
ment  in  Canada.  Call  Ed 
Champagne.  (Nous  parlons 
francais). 

IPS  Computer 
Marketing  Corp. 
467  Sylvan  Ave. 
Englewood  Cliffs, 
N.J.  07632 
(201)  871  4200 
TWX  710-991-9677 


360/40 

360/50 

360/65 


BUYING 

SELLING 

LEASING 

370/145 

370/158 

370/168 


370/135 

370/155 

370/165 


TAPES  /  DISKS  /  CORE 

Pioneer  Computer  Marketing 

1165  Empire  Central  Place  Dallas,  Texas  75247 

214/630-6700 


For  our  own  use  within  the  next 
four  months  .  .  . 

360/50  CPU 

Prefer  2  set  channels  and  128K 
Allied  Data 
P.O.  Box  2406 
Olympia,  WA  98507 
Attention:  KEN  PARSONS 
(206)  456-3535 


BUY -SELL-LEASE 
-BRDKERAGE- 

Let  the 

“Nations  Largest  Wholesale  Dealer" 

Buy,  sell,  lease  sub-lease,  or  be 
your  agent  in  placement  of  your 
pre-owned  IBM  360/370/Sysfem 
3,  or  other  units 

COMPUTER  INTERNAT’L.  LTD. 
BEACH  COMPUTER  CORP. 
CWC's  Leasing  Division 
COMPUTER  WHOLESALE  CORP. 
(504)  581-7741 

Suite  507/508  First  National 
Bank  of  Commerce  Bldg. 

New  Orleans,  LA  701 1 2 

Member  Computer  Dealers  Assoc. 


DECEMBER  1976  AVAILABILITY 

158  ITC  QUALIFIED 

IBM  370/158  DELIVERED  TO  YOUR 
EXACT  SPECIFICATIONS 

Sale  or  lease  terms 


John  Delaney 
Fred  Cholette 
Jim  Hanly 


(315)  425-1900 


CIS  Corp. 

600  Mony  Plaza 
Syracuse,  M.Y.  13202 


FORSYTC 

/MoOTWR  /tSOClATES,  INC. 


919  North  Michigan  Avanua.  Chicago,  Illinois  60611 

312-943-3770  Telex  255161 

Mtmbar.  Computar  Daalara  Aaaocialion 


SYSTEM/3 

1130  360/20 

BUY  •  SELL  •  LEASE 

For  a  prompt,  competitive  quota¬ 
tion  on  your  IBM  needs,  call  or 
write  today.  "ThrSnun 

SysU'rni  Spccu/ists" 


ECONOCOM 


ECONOMIC  COU^UTEP  SALES  INC 
255  Lynn'ictd  Podrf  ^0  Box  17825 
Mi'iTifhis  Tt/nn  o6i’7  i901i  767  9130 
TWX8'0-5yi  1205 


Mf-ntfier  ComciL.'H’  D6.j'F-rs  AssoC’aiiOF. 


BEFORE  YOU  BUY,  SELL,  OR  LEASE, 
TAKE  A  'SECOND'  LOOK 


NOW 


buying: 

selling: 

leasing: 


370/155  370/158 

370/165  370/168 

370/135  370/145 

370/165  370/135 

-145  Memory 

370/135,  370/155,  370/158 


TLVtf  COMPlirisR 
INDUSTRIES  INC. 


ATLANTA 

CHICAGO 
WASHINGTON.  D  C 
LOS  ANGELES 


3570  Amt'nc.in  Dmvh.  Atl.inTa,  Go  3034t 

404-451  1895  TWX  S10-757-3654 

312.395-2030 

20?  466  2470 

213-370  4844 
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buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


dearborn 


dearborn  giveth.  We  have  a  2314-Al  available 
Feb.  1,  1977. 

2050HG  (2  channel)  available  January  1,  1977. 
2803-1  and  three  2401-3  9TR  available  on 
Dec.  1  5,  1 976. 

Contact  Tom  Mil lunchick  (312)  671-4410 

dearborn  taketh  away  your  370/145,  owned 
or  on  TLP.  Contact  Jim  Spalding  at 
(312)  671  4410. 


dc  dearborn  computer  leasing  company 

_ ■  ;  4849  ri  scott  St  ,  schil'er  park,  IL  601  76 


(  r;ira40  (312)  671  -4410  •  loronto  (416)  621-7060  si  louis  (314)  727-7277 


360/50 

360/40 

360/30 

We  specialize 
We  Buy  and  Sell  Any 
360  System  or  Peripherals 
Before  you  buy  or  sell  get 
your  most  competitive  offer 
from  CMI. 

Ih  ‘h  \'un  I  li-IU'  I 

CMI  Corporation 

23000  Mack  Avenue 
St.  Clair  Shores,  Midi  48080 

^  (313)774  9500 


FOR  SALE  OR  LEASE 


2  PDP-11/70  Systems 
1  PDP-1 1/40  System 
USER  SOFTWARE 
BUSINESS  MANAGEMENT 
SYSTEM 


•  General  Ledger. 

•  Receivables.  Payables. 

•  I nventory  Control. 

•  On-line  Order  Entry. 

•  Bill  of  Materials. 

•  Timesharing  Users  Resource 
Accounting. 


CONTACT:  PETER  MELVIN 


c 


460  Token  Pond  Road, 
Waltham,  MA  02154 


iriTELUGENT  SYSTEMS 

(617)  890-9393 


CONTACT  CSI 

BUY 
SELL 
LEASE 
TRADE 


Bill  hoselius  At  Smith 

901  Ollice  Paik  Pla/a  61111960  West 

OkI.ahoma  City  Okla  73105  Suite  202 

405-840-1911  Houston,  Texas  77069 

713-444-0246 


Ken  Stemback 
1 1  S  Meramec 
Suite  1304 
Clayton,  Mo  63105 
314-727-7010 


COMPUTER  SALES  INTERNATIONAL,  INC. 

Member  Computer  Dealers  Association 


I 


3420’s  3803’s 
3333’s  3830’s 
3330’s 

PCM  will  purchase 
your  installed 
disk’s  or  tapes  that 
have  maximum 
rental  credits 
214/630-6700 

Pioneer  Computer  Marketing 
1 165  Empire  Central  Place 
Dallas,  Texas  75247 

We  Need  to 
Purchase  Firm  Term 
Leases  On 

Computer  Equipment 

Write  with  Details 
Attn:  Vice  President  of  Finance 

CW  Box  4808 
797  Washington  St. 

Newton,  Mass.  02160 


B*ig  Savings  —  up  to  50%  on 
Short  Term  Rentals 

Call  us  for  all  your  needs;  we  buy 
rent  and  sell  all  types  of  IBM  unit 
record  equipment.  Over  12  years 
of  serving  commercial  and  govern¬ 
ment  requirements.  All  equip¬ 
ment  rebuilt  at  our  own  factory 
and  guaranteed  for  IBM  Mainte¬ 
nance.  Contact  ACS  for  proposal. 


7126  Mullins 
Houston  TX  77036 
(713)  666-2122 
TWX  910-881-1526 


EQUIPMENT  CORP. 


148  &  138 

SYSTEMS  AVAILABLE  FOR  4  &  5  YEAR  OPERATING  LEASES 


MUST  ACQUIRE 
370/158 


THOvWS  NATIONWIDE  COMPUTER  CORPORATION 

Brian  M.  Battle  -  (312)  944  1401  Paul  Nortman  -  (516)  752-1000 

600  North  McClurg  Court  -  Suite  4202A  1  Huntington  Quadrangle  -  Suite  4S13 

Chicago,  Illinois  60611  Huntington  Station,  New  York  11746 


DELIVERABLE  IN  DECEMBER  1976 

155  COMPLETE  VIRTUAL  SYSTEM 

IBM  370/155  I  With  DAT  INSTALLED 


ALL  IBM  MEMORY 

Call  for  sale  or  lease  terms 


Contact: 

Fred  Cholette 
John  Delaney 
Jim  Hanly 


CIS  Corp. 

6(X)  Mony  Plaza 
Syracuse,  N.Y.  13202 


(315)  425-1900 


TO  BUY, 

SELL.  OR  LEASE 

CALCOMP 

DISKS 

1030/230  (3330) 
1015/215  (2314-D.D.) 
CD  14/CD  12  or  22 

Write  or  Call 
Gene  Wendt 

(913)  631-2992 
CompuMart,  Inc. 

6622  Black  Swan  Dr. 
Shawnee  Mission,  KS  66216 


FOR  SALE  OR  LEASE 
CALCOMP 

1015-215  dual-density 

1x8  2314  type  disks 

1030-230 

disk  storage  facility 
1  x6  3330  type  disks 

1144-244 

disk  storage  facility 
1x6  for  UNIVAC  400 
and  1100  Series 
CALL 

Charlie  Dieges  or  Steve  Zaleskie 
Talcott  Computer  Leasing,  Inc. 
1290  Ave.  of  the  Americas 
New  York,  N.Y.  10019 
(212)  956-4170  (516)  488-7876 

Member:  Computer  Lessors  Assoc. 


WANTED  TO  BUY: 

370/158  any  model 
FORSALE:  370/155  with  DAT 

Call  Chuck  Simonson  collect  at  203-661-9058 

or»€  OF 

THESELCOmPFiniES 

SEmnPHORE  CaRPORRTIOn 

666  steamboat  Road,  Greenwich.  CT  06830 


370/125H2 

AVAILABLE 
FOR  SALE 
JANUARY  15, 
1977 

(805)  543-1550  X331 


WANTED 

Used  Model  5500 
Delta  Terminals 

Contact: 

D.P.  Calvert 
(213)  390-8611 


168‘3 


NEW,  ITC  QUALIFIED 
December  Delivery 
4  Meg  Memory,  Channels:  2860-3, 
up  to  (4)  2880-2's,  2870-1 
We  will  buy  or  trade  other  370  Systems 


Charlie  Berry 
Fred  Hughes 
Bill  Pomeroy 


(315)  425-1900 
Telex:  93-7435 


CIS  Corp. 

600  MONY  Plaza 
Syracuse,  N.Y.  13202 


FOR  SALE  OR  LEASE 
Immediate  Availability 

360/30  System 

64K  Model  F 

with  2540,  1403,  2821,  23irs,  2415-2 

140M2K  Tape  & 

Disk  System 
360/20  Card  System* 

with  1403-2  600  LPM  Printer 
Peripherals 

2804-1  Tape  Control  2415-2  4  Tapes  &  Control 
2702-1  Transmission  Control  (Loaded) 

Call  Or  Write:  Roger  Foti 

(212)  673-9300 

I.O.A.  DATA  CORP. 

383  Lafayette  St.,  New  York,  N.Y.  10003 


November  22,  1 976 
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buy  sell  swap 


I 


buy  sell  swap 


GO  GREYHOUND 


WHEN 

BUYING  OR  SELLING 
COMPUTER  EQUIPMENT 


FOR  SALE 


Available  Now 
2-3330-1’s 
2803-2  &  2420-7's 


Available  Jan. 
370/155J  With 
AMS  Memory  &  PSU 


International 


Home  Office 
New  York 
Chicago 
Dallas 

San  Francisco 

Canada 

U.K. 

Europe 

Mexico 

Austro-Asis 


T.A.  Takash 
Dick  Vcntola 
Pete  Ahern 
M.W.  ''Bill'*  Tucker 
Henry  Paulson 

Don  Maunder  (Toronto) 
Bruce  Pearson  (London) 
Joe  Gold  (Geneva) 
Andres  Contreras 
Don  Haworth 


(602)  248-6037 
(914)  949-1515 
(312)  298-3910 
(214)  233-1818 

(415)  989-4023 

(416)  366-1513 
(01)  759-9191 
(022)  61-27-54 

(905)  543-6850 
(214)  233-1818 


Non-IBM  Dallas  John  Hallmark  (214)  233-1818 

Greyhound  Computer  Corporation  Greyhound  Tower  Phoenix,  Arizona  85077 


CMI  Slashes  Prices  to 
Beat  IBM  Price  Reductions 

360/20 

Nation's  Leader 

S/3 

Components  &  Systems 
Sell  —  Lease  —  Buy 
CMI  Corporation 
23000  Mack  Avenue 
St.  Clair  Shores,  Mich.  48080 
(313)  774-9500 
TWX  810-226-9708 


T 


Member  CDA 


Dcul  With  I'linfidfncc 
.-[■■•I-  u  CM/  Cii.<l(/incr 


PV  029  'V 
KEY  PUNCHY 

Sale  Price 
$1995 
,  THOMAS 
^COMPUTER  m?.J 
■^12-944-1401^ 


WANT 
TO  BUY 

INCOTERM 
VIDiO  TERMINALS 
MODEL  10/20 

CONTACT 

William  G.  Wills 
Philadelphia  Stock  Exchange 
(215)  563-4700 


370/135 

IBM 

MEMORY 

WANTED 


GF-H 

Jan/Feb  1977 
AVAILABLE 
GF-DH 

Lou  Skavienski  Jim  Hartnett 


CIS  Corp. 

600  Mony  Plaza 
Syracuse,  I\1.Y.  13202 
(315)  425-1900 
Telex:  93-7435 


■TEL  WANTS  TO 


BUY:  370/158 

SELL: 


V2  360/65  MP 
135  IBM  Memory 
Itel  2314  Dual  Density  Disk  Drives 
284rs.  2314’s 

CONTACT  :  Linda  Vaughn  or  Reenie  McCarthy 

Itel  Computer  Products  Division 
One  Embarcadero  Center 
San  Francisco,  California  94111 
(415)  983-0220,  (415)  983-0238 

Elspath  Arden 

Itel  International 
London,  England 
(441)  235-2495 


OGRPQELATKIsr 


buy  sell  swap 


FOR  SALE  OR  LEASE 

HONEYWELL 

#1251-4 

COMPUTER 

81 K.  CPU  w/Console,  Interval 
Timer,  Optional  Instruction  Pack¬ 
age,  Storage  Protect,  and  Ex¬ 
tended  Multiprogramming.  Three 
#204B-7  Tape  Drives  (28.8  KC  & 
800  bpi)  &  Control  Unit;  Two 
#273  Disk  Drives  (18.4  MC  each) 
&  Control  Unit;  #277-2  Disk 
Storage  System  (128MC);  -222-3 
Printer  (650  LPM)  &  Print  Exten¬ 
sion. 

Also,  Honeywell  KEYTAPE 
#K-716  w/Paper  Tape  Reader, 
Left  zero  (Programmable),  Auto¬ 
matic  Program  Load,  64  character 
&  odd  parity,  "H"  Keyboard  Ar¬ 
rangement,  Program  2,  and  Rec¬ 
ord  Counter  Incrementing. 

All  under  Honeywell  Mainte¬ 
nance,  and  Available  Now,  with 
Demonstrations  at  any  time  by 
appointment. 

Eormerly  used  by  Apparel  Manu¬ 
facturer  and  Tape  Copy  and  Print¬ 
out  of  all  User  Programs  are  avail¬ 
able. 

Pfione  (615)  484  6373  or  (812) 
963-6534  or  write  P.O.  Box  1601, 
Fairfield  Glade,  TN,  38555. 


Computer  System  for  Sale 

DEC  PDP-12A 

8K  Core,  ASR  33,  T456  dual 
tape  drive,  UR12  CRT,  A/D 
converter,  relays,  sense  line 
input. 

Available  Immediately 
Operated  under  DEC  Maintenance 


Contract 


Call  Steve  Blain 
(603)  868-2844 


IBM  129 
USERS 

CMI  will  buy  the  equipment 
you  are  returning  to  IBM. 

CMI  will  buy  &  lease  back 
your  equipment  at  a  discount. 
We  have  a  plan  to  suit  your  needs! 
CALL  NOW 
Jim  Carlefon 
CMI  Corporation 
23000  Mack  Avenue 
St.  Clair  Shores,  Ml  48080 
(313)  774-9500 


FOR  SALE 
OR  LEASE 

I/O  SET 

with  two  1403N1 
printers 

Contact:  Harry  Blair 
Computer  Installations  Corp. 
(713)  524-1401 


TIM€& 

sm\cei 


360/30 

64K.  4-2415,  3-2311, 

1403,  2540.  Reasonable. 
Available  10  P.M.  to  10 
A.M.  Mon.  thru  Thurs. 
Nights  and  24  Hours  Fri., 

Sat.,  &  Sun. 

•  •  • 

call  Jim  Haith  (21  2)  246-7130 
Albert  Merrill  School 
21  W.  60th  St. 

New  York,  N.Y.  1  0023 _ 


time  &  services 


Datacenter 

370/158 


3  meg  VS2 
Speciali7ing  in 
Remote  Job  Entry 
and  Batch 

Excellent  Technical  Support 
Very  Attractive  Rates 
Contact:  Stu  Kenevsky 

(212)  564-3030 
Datamor 
132  W.  31st  St. 

New  York,  N.Y.  10001 


Prime  Time  Available 
360/50  -  256K 
5/2314  -  4/180KB 

Call:  (212)  725-5775 
Infologic 

444  Park  Ave.  So.  (30St) 
New  York  10016 


COMPUTER  TIME 
AVAILABLE 
IBM  360-30 

AH  Shifts 
(8)  2314  2540  1403N1 
(4)  2401  Dual  Density 
1400  Compatibility 
From  $35/Hour 
Convenient  New  Jersey 
Location 

JAYANEL  COMPUTER 
SERVICES,  INC. 
Clifton,  New  Jersey 

(201)  472-2545 


COMPUTER 

TIME 

AVAILABLE 


Hardware 


370/145 
3330 -Mod  II 
800  -  6250  bpi 
Tapes 

1403  Printers 


Software 


DOS/VS 

CICS 

ETSS 

RJE 


NEWSWEEK,  INC. 

15-17  Microlab  Rd 
Livingston,  N.J.  07039 
Ron  Ash  (201)  994-3100 


I.B.M.  360-40 


All  Shifts  128K,  4-2401 

MOD-2,  9-2314,  1403-N1, 

2540,  1401  Compatibility. 

From  $35/Hour 

Restaurant  Associates,  Inc. 

1 540  Broadway 
New  York,  N.Y.  10036 

Contact: 

Al  Palmo  (212)  974-4966 
Charles  Leigey  (212)  974-4967 


IBM370/115 


Up  to  12  Hours/Day  Available 
Long  or  Short  Term  Lease 
160K,  2-3310,  4  3340, 
3203 1200LPM 

The  Korman  Corp. 

101  Greenwood  Ave. 
Jenkintown,  PA  19046 

Contact: 

Paul  Wolpert  (215)  CA4-7300 


SOFTWARE 
FOR  S^L€ 


Retrieve 

Sales/Use  Tax  rates 
automatically 


with 


SAIESTAX 


Many  firms  avoid  costly  tax 
assessments  and  save  valu¬ 
able  staff  time  too.  with  .  .  . 

tAlEITAX 

the  magnetic  tape  file  of  all 
Sales/Use  Tax  Rates.  Up¬ 
dated  monthly.  For  free  bro¬ 
chure  call  or  write: 

VERTEX  iyiTEMtiiK. 

anMAIcompany 

650  Park  Avenue 
King  of  Prussia,  PA  19406 
215-337-0500 


Weather  the 
Stormy  Seventies 
with  MMS 
GENERAL  LEDGER 


•  Maximizes  Internal  Control 

•  Strengthens  Cash 
Management 

•  Provides  Most  Reliable 
Forecasting 

Other  Financial  Systems: 

Accounts  Receivable 
Accounts  Payable 
Payroll  Personnel 

£jri£taS!ZpVil3J 

Elm  Square,  Andover,  Mass.  01810 
(61  7)  475-5040 


up 

Move  to 


ACCOUNTING  IV 

General  Ledger  and 
Financial  Reporting 

Accounts  Payable 

Accounts  Receivable 


Three  fully  integrated  financial 
application  systems,  proved  during 
years  of  successful  use.  Totally 
ANS  COBOL.  Call  or  write  today 
for  details. 

Informatics  inc  J 

World's  Largest  in  ^  || 

So/fware  Products 

65  Route  4.  River  Edge,  NJ  07661 

New  York:  (212)  564-1258 
New  Jersey:  (201)  488-2100 
Chicago:  (312)  325-5960 
Los  Angeles:  (2.1.3)  881-3722 
Massachusetts:  (617)481-1180 
Philadelphia:  (215)  265-7448 
Sacramento:  (916)  929-1514 
Stamford  CT:  (203)  357-7924 


I’agc  4fi 
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fYlOR€ 

SOFTW/^R^ 

FOR  SFlLG 


InSci  Human  Resource  System 


Now  for  Payroll 


A  user-controlled  system 
up  and  running  fast, 
wide-scope  processing  ^  — 

table-driven  I  Please  send  me  information 

999  different  earnings,  |  on  InSci  Payroll! 
taxes,  deductions 


Frank  Cancro,  Vice  President 


labor  distribution 
module 

powerful  retrieval 

comprehensive 

documentation 

manuals 

fully  supported 

implementation 

integrated  with  Human 

Resource  System 

Offices  in:  Montvale,  nj 
Oak  Brook.  I L 
San  Antonio.  TX 
Menlo  Park,  CA 
West  Palm  Beach,  hL 
Memphis.  TN 
Raleiqh.  NC 


InSd 


Information  Science  Incorporaied 

Dept.  CW-S 

Chectnu’  Ridge  Road 
Montvale,  New  Jersey  0764p 
J01-391-1600 

I  Name: _ 

I  Title; _ 


I  Company:, 
I  Address;_ 


I  Phone  number: 


Payroll 


There’s  nothing  that  can 
ruin  empioyee  reiatiom 
faster  than  an 
inaccurate  pay  check. 

Except  missing  a  payroii. 


The  MSA  Payroll  Accounting  System  will  help  you  guard  against  costly 
manual  interventions  in  your  payroll  system  •  90  Deductions  and 
Other  farnings  •  Complete  Taxes  With  Alltax'  -  •  Flexible  Report 
Writer  •  Cost  Labor  Distribution  •  Bank  Services  Including  ACH  •  Over 
450  Users  •  Interfaces  With  M  S  A  ^  Full  Service  Personnel  Manage¬ 
ment  &  f^eporting  System  Including  ERISA  OSHA  and  EEOC 


For  further  information  contact  Bill  Graves  at  404-262-2376 
-  - -  or  mail  this  coupon 


THE  riMAWCIAL  ftOTTWAJU  COMPANT 

Chiicaqo  312-323  5940  Los  Angeles,  213  822  9766  Ne 


Management  Science  America,  Inc. 

3445  Peachtree  Road.  N  E  . 

Suite  1300,  Dept  C- 1 
Atlanta.  Georgia  30326 

York,  201  871  4700 


Name 

Company 

Title 


•  Address 

I  City  Stat 

'  Phone 

I  I  interested  m 

a  Payroll 

Personnel  Management  ana 
I  Reporting 

j  General  I  edger 

'  C  Fixed  Asset  Accounting 


?  - _ Zip - 

—  Computer  Model _ 

^  Accounts  Payable 

Financial  Information  and  Control 
;  Accounts  Receivable 
w.  Supplies  Inventory  Control  & 
Purchasing 


software  for  sale 


software  for  sale 


software  for  sale 


Executive’s  Project  Control 

*  Display  projects  In  flowchart 
format 

*  Complete  control  of  projects 

*  Easy  to  maintain  and  reproduce 
charts 

*  Includes  PERT,  CPM  and  Free¬ 
form 

*  Resources  Utilization 

*  Sale  or  consulting  services 

*  Pronet  talks  to  DP  managers  in 
their  language  and  they  like  it!!? 

30  DA  VS  FRFh:  I'RIAl 
SYSNET  COMPANY 
322  W.  52nd  St.  Suite  31  1 
New  York.  N.Y.  1  0019 
(21  2)  868-3330 


PAYROLL  PERSONNEL 

XXX 

ACCOUNTS  PAYABLE 

XXX 

Modular,  flexible  systems  with 
multi-company  capabilities.  Pres¬ 
ently  functioning  for  a  variety  of 
users.  All  programs  written  in 
COBOL. 

ARGONAUT  INFORMATION 
SYSTEMS,  INC. 

2140  Shattuck  Ave. 

*205 

Berkeley,  CA.  94704 
(41  5)  845-7991 


O-PflC  Pciyroll 

migfitlert  yyrtem  of  All 


•  Customized  personnel  pnKessing 

•  Most  flexible  report  writer 
•Powertiil  general  ledger  interface 

Other  financial  systems: 

General  Ledger 
Accounts  Payable 
Accounts  Receivable 


BURROUGHS 

B2700-B4700  USERS 

Computer  Techniques,  Inc.  is  now  making  nationally  available, 
its  line  of  Burroughs  software  support  packages  and  services. 


•  DBDUMP  Pseudo  Deck  Con¬ 
troller  DBDUMP  maintains 
card  and  control  deck  images 
on  disk,  then  accepts  an  8  char¬ 
acter  deck  ID  which  causes  the 
appropriate  pseudo  file  to  be 
generated  and  executed.  Tape 
numbers  of  all  dumptapes  are 
automatically  logged  for  refer¬ 
ence  as  dumps  occur.  Load 
commands  can  be  linked  to 
dumps  to  force  current  volume 
loads  unless  operator  override. 
Maintains  a  full  run  log  during 
processing. 

Purchase  5750  Lease  5500 

•  DBTIME  Display/ Accept  Han¬ 
dler  At  specified  times  of  the 
day,  DBTIME  will  send  a  user 
defined  system  accept  (AX) 
message  to  any  program  in  the 
mix.  Optionally  displays  on 
SPO.  Interfaces  directly  to 
DBDUMP  to  cause  dumps,  exe¬ 
cutes,  LOGOUT,  etc.  on  an 
automatic  time  schedule.  Man¬ 
ages  20  or  more  messages  con¬ 
currently,  each  having  up  to  12 
process  times  per  day. 

Purchase  5350  Lease  5250 

•  DISKOK-RM  Detects  NEED- 
USE  R  -  D  I  SK-SEGS  messages 
and  responds  with  automatic 
OK’s  to  any  subsys.  Optionally 
RM’s  all  DUP  LIB’S. 

Purchase  $350  Lease  $250 

•  LOADED  LOADMP  Tape  Ana¬ 
lyzer  Analyzes  LOADMP  tapes 
and  creates  a  report  describing 
each  file.  Included  are  file 
name,  record  size,  block  size, 
EOF  pointer,  subsystem  and 
EU  location,  segments  per 
page. 

Purchase  $350  Lease  5250 


•  TD8RJE  On-Line  Programming 
and  RJE  System.  Included  are: 
Full  set  of  COBOL  source  file 
handling  routines  and  COBOL 
PBD  error  scans.  Full  set  of 
pseudo  file  creation  and  exe-” 
cute  routines,  Generalized  edit¬ 
ed  PBD  file  scans  and  changes, 
Screen  to  printer.  Screen  to 
disk,  Formatted  and  unformat¬ 
ted  disk  file  header  display. 
Alpha  and  hex  disk  segment 
readout  (any  file)  and  modify, 
Make  SPO  type  status  requests. 
Entry  of  system  control  mes¬ 
sages,  Disipiay  to  SPO  or 
another  terminal,  and  much 
more. 

Purchase  $1850  Lease  51200 

•  CRTSPO  Display  any  set  Of 
user  selectable  SPO  displays  on 
TD8’s,  such  as  WY/  OLMTP/ 
etc.  Selectable  message  fre- 
ouency . 

Purchase  $350  Lease  $250 

•  Custom  Build  Data-Comm  Han¬ 
dlers  and  Interfaces.  We  have 
several  off  the  shelf  MC5  and 
handler  interfaces  fully  tested, 
ready  to  go. 

FROM  $750 

•  We  specialize  in  total  systems 
development.  If  you  have  a 
Medium  System  on  order  or 
just  have  heavy  application 
system  needs,  give  us  a  call. 
Our  experience  can  save  you 
money. 

•  Call  or  write  for  direct  ship¬ 
ment  or  further  info: 

COMPUTER  TECHNIQUES,  INC. 

3131  Fernbropk  Lane  N. 

Minneapplis,  MN  55441 
(612)  553-1  646 


MMS 

Accounts  Payable-II 
Keeps  The  Well 
From  Going  Dry! 


MEDICAL  BILLING 
SYSTEM 

A  COMPLETE  MEDICAL  BILL¬ 
ING  SYSTEM  IS  AVAILABLE 
NOW .  .  . 


Elm  Square,  Andover,  Mass.  01810 
(617)  475-5040 


RPG  II  SYSTEMS 

’ACCOUNTS  RECEIVABLE 
’GENERAL  LEDGER 
’PAYROLL 
’INVENTORY 

’CREDIT  UNION  SHARE/LOAN 
•COMPUTER  JOB  ACCTG. 
•MAILING  LIST,  OTHER 

Extensively  documented  systems 
at  modest  prices. 

Bancroft  Computer  Systems 
P.O.  Box  1533,  Dept.  C 
West  Monroe,  La.  71291 
(318)  388-2236 


Exclusive  tciinires- 
•  Daro  base  Jcsikd  —  all  COBOL 
•  (.Cmplere  venjur 
hnancial  hisuirv’ 

•  Cash  ci»n\niimient.s 
by  date  in  Jet.nl 
.inJ  sumniary 
•  IXiplicate  vendor 
in\T»ice  cuntri'l 


Other  financial 
systems. 

Accounts  Receivable 
General  Ledger 
Pas  roll 


iJSlW£r3'.Q.!?3gvLL 

Elm  Square.  Andover,  Ma.  01810 


(617)  475  S040 


You  can  now  have  the  capability 
of  processing  doctors,  groups,  and 
clinics  with  this  complete  system 
for  billing  and  insurance  proc¬ 
essing.  The  system  pr.ovides: 

•  Complete  I  nsurance  Forms 

•  Profile,  RVS,  ICDA  Files 

•  Bal  forward,  Ledger 

•  COBOL  or  RPG  II,  DOS  or  OS 

•  360/370  or  mini-computers 
Occidental  Computer  Systems 

10202  Riverside  Drive 
No.  Hollywood,  Calif.  91602 
(21  3)  763-5144 


BURROUGHS 

B-1700  USERS 

Operations  Support  Software 

*  RPGMAIN  -  RPG  Source  Program 

Library  Maintenance 

*  COBMAIN  -  COBOL  Source 

Program  Library  Maintenance 
•PROCMAIN  -  Procedure  and  Sort 
Specifications  File  Maintenance 

*  NAMEMAIN  -  Automatic  File 

Name  Changing 

*  SCHEDULE  -  Execution  Time 

Program  Scheduler 

MARCHBANKS  &  PARKER,  INC. 
4538  Centerview  Drive 
San  Antonio,  Texas  78228 
(512)  736-1909 


Whether  you're  buying,  selling,  swapping,  hiring,  or  looking,  Computerworld  Classifieds  work. 

Issue  Dates:  Conipulcnvotld  is  issued  every  week  dated  Monday.  We  must  nave  your  ad  m  our  office  no 
later  than  the  second  Friday  preceding  the  issue  date.  Please  be  sure  to  specify  the  section  you  want  to 
place  your  ad  in.  Sections  are:  Turnkey  Systems,  Time  and  Services.  Software  for  Sale,  Position 
Announcements,  and  Buy/Sell/Swap. 

Copy:  If  you  have  an  ad  agency,  have  them  send  us  a  camera-ready  paste-up  mechanical  or  p  film  negative 
of  your  ad.  if  not.  we’ll  be  happy  to  typeset  your  ad  and  prepare  it  for  publication  for  no  extra  charge. 
Please  attach  CLEAN,  typewritten  copy  with  an  indication  of  headlines  and  subheads,  for  boldface 
treatment.  We’ll  set  your  ad  to  fit  the  size  you  specify,  if  possible. 

Cost:  Our  rates  are  $49.70  per  column  inch.  Minimum  size  ad  is  two  column  Inches  and  costs  $99.40  per 
insertion.  Extra  space  is  available  m  half-inch  increments  and  costs  $24.85.  Box  numbers  are  $1.00  extra. 
Billing:  Once  your  ad  is  ready,  send  it  to  us  with  the  issue  date(s)  you  want  and  the  section  you  want  to 
be  m.  If  you're  a  first-time  advertiser,  we  must  have  your  payment  m  advance. 

H]  I  have  enclosed  my  check.  [H  I  would  like  to  speak  with  a  salesman. 

□  i  would  like  further  information,  please  send  me  a  rate  card. 

Ad  Size: _ Issue  Date(s) : _ Section : _ 

Signature _ Date: _ _ 

Name  _ Title: _ 


Company: _ 

Address: _ 

_ Te!: _ 

Send  this  form  to:  Pam  Palmer,  Classified  Advertising,  or  Kathy  Steinberg,  Recruitment  Advertising 
COMPUTERWORLD,  797  Washington  St..  Newton,  Mass.  02160 
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COMPUTERWORLD  Computer  Stocks  Trading  Indexes 


•  Computer  Systems  - Software&EDP  Services 

•Peripherals  &  Subsystems  . Leasing  Companies 

■Supplies  &  Accessories  - CW  Composite  Index 


Earnings 

Reports 


INCOTERM 

Three  Months  Ended 
1976 
$.28 
8,873,000 
556,000 
.46 

17,118,000 


Shr  Ernd 
Revenue 
Earnings 
6  Mo  Shr 
Revenue 
Tax  Cred 
Earnings 


912,000 


Aug.  2  8 
1975 
$.29 
7,999,000 
585,000 
.65 

15,612,000 
-  193,000 
1,298,000 


MEGADATA 

COMPUTER  &  COMMUNICATIONS 

Three  Months  Ended  July  31 


Shr  Ernd 
Revenue 
Tax  Cred 
Earnings 
9  Mo  Shr 
Revenue 
Tax  Cred 
Earnings 


1976 

$.09 

1,427,000 


79,425 

.24 

4,247,000 


1975 

$.02 

840,000 

6,890 

15,350 


194,672 


2,007,000 

29,190 

82,754 


MOHAWK  DATA  SCIENCES 

Three  Months  Ended  July  31 


Shr  Ernd 
Revenue 
Tax  Cred 
Earnings 


1976 

$.19 

38,948,000 

545,000 

1,436,000 


1975 

$.31 

41,732,000 

685,000 

2,158,000 


DATAPRODUCTS 

Three  Months  Ended  Sept.  25 


Shr  Ernd 
Revenue 
Earnings 
6  Mo  Shr 
Revenue 
Earnings 


1976 

$.36 

28,181,000 

2,654,000 

.83 

54,881,000 

a6,229,000 


1975 

$.21 

20,209,000 

1,401,000 

.45 

38,902,000 

63,132,000 


a-Includes  $1.1  million  gain  from  sale 
of  building.  b-Inciudes  $739,000  gain 
on  sale  of  Data  Card  Corp.  shares. 


DECISION  DATA  COMPUTER 

Three  Months  Ended  Aug.  28 


Shr  Ernd 
Revenue 
Earnings 
9  Mo  Shr 
Revenue 
Loss 


1976 

$.12 

8,721,000 

440,000 


1975 


$7,579,000 

a(663,000) 


25,542,000 

152,000 


30,426,000 

dl70,000 


a-Includes  $192,000  from  foreign  in¬ 
vestment  write-off. 


Computerworld 
Sal  es  Off  ices 


T  elex 

Boston 
Robert  Ziege! 

Northern  Regional  Manager 
Mike  Bur  man 
Account  Manager 
COMPUTERWORLD 
797  Washington  Street 
Newton,  Mass.  02160 
Phone:  (617)  965-5800 


New  York 
Donald  E.  Fagan 
Eastern  Regional  Manager 
Frank  Gallo 
Account  Manager 
COMPUTERWORLD 
21  25  Center  Avenue 
Fort  Lee,  N.J.  07024 
Phone:  (201 )  461-2575 


San  Francisco 
Bill  Healey 

Western  Regional  Manager 
Jim  Richardson 
Account  Manager 
Donna  Dezelan 
Account  Coordinator 
COMPUTERWORLD 
1  21  2  Hearst  Bldg. 

San  Francisco,  Calif.  94103 
Phone:  (415)  495-0990 


National  Sales  Manager 
Roy  Einrcinhofer 
Advertising  Administrator 
Judy  Milfoid 
COMPUTERWORLD 
797  Washington  Street 
Newton,  Mass  02160 
Phone:  (617)  965  5800 
USA  92  2529 


Los  Angeles 

Bill  Hi'alry 

Western  Regional  Manager 
Jim  R ichardion 
Account  Manager 
Kathy  K'em 
Account  Coordinator 
1434  Westwood  Boulevard 
Los  Angeles,  CA  90024 
(213)  475-8486 
Japan ; 

Mr.  Shigema  Takahashi 
General  Manager 
Dempa/Computerworld 
1-11-15  Higashi  Go  tan  da 
Shinagawa-ku,  Tokyo  141 
Phone:  (03)  445-6101 
Telex:  Japan-26792 
United  Kingdom: 

Roger  R.  Frampton 
Computerworld  Publishing  Ltd. 
140-146  Camden  Street 
London  NW1  9PF,  England 
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- PRICE - 


1976  CLOSE 

RANGE  NOV  17 
(1)  1976 


MEEK 

NET 

CHNGE 


WEEK 

PCT 

CHNGE 


COMPUTER  SYSTEMS 

0 

AMDAHL  CORP 

23-  30 

27 

7/8 

♦  2 

3/8 

+9.3 

N 

BURROUGHS  CORP 

8V-108 

89 

7/0 

♦  4 

3/8 

+  5.1 

0 

COMPUTER  AUTOMATION 

10-  19 

14 

1/6 

- 

1/4 

-1.7 

H 

CONTROL  DATA  CORP 

18-  27 

22 

3/8 

+  1.7 

N 

DATA  GENERAL  CORP 

AO-  60 

45 

♦  1 

1/2 

+  3.4 

0 

DATAPOINT  CORP 

2A-  A6 

28 

1/4 

♦  4 

3/4 

♦  20.2 

0 

DIGITAL  COMP  CONTROL 

2-  7 

5 

3/8 

- 

1/8 

-2.2 

N 

DIGITAL  EQUIPMENT 

46-  60 

52 

1/4 

♦  3 

1/4 

+6 . 6 

N 

ELECTRONIC  ASSOC. 

2-  5 

2 

1/8 

- 

1/8 

-5.5 

A 

ELECTRONIC  ENGINEER. 

7-  16 

6 

3/8 

+  4.9 

0 

four-phase  SYSTEMS 

13-  21 

14 

3/8 

♦ 

1/4 

+  1.7 

N 

FOXBORO 

20-  50 

44 

1/2 

♦  1 

1/4 

♦2.8 

0 

GENERAL  AUTOMATION 

4-11 

4 

1/4 

•f 

1/8 

+  3.0 

0 

GRI  COMPUTER  CORP 

1-  1 

5/8 

0 

0.0 

N 

HEWLETT-PACKARD  CO 

BO-117 

83 

3/0 

♦  1 

7/0 

+  2.3 

N 

HONEYWELL  INC 

34-  56 

43 

1/2 

♦  1 

7/8 

+4.5 

N 

I  BM 

227-288 

267 

1/2 

♦  6 

1/2 

+  2.4 

0 

MANAGEMENT  ASSIST 

1-  6 

5 

3/4 

*■ 

1/4 

♦  4.5 

0 

MEMOREX 

17-  33 

18 

1/4 

♦ 

1/0 

♦  0.6 

0 

HICROOATA  CORP 

10-  28 

14 

1/8 

1/2 

-3.4 

0 

MODULAR  COMPUTER  SYS 

3-  14 

3 

3/4 

♦  1 

1/4 

♦  50.0 

N 

NCR 

24-  37 

33 

1/4 

♦ 

3/4 

♦2.3 

0 

PRIME  COMPUTER  INC 

4-'  14 

14 

*■ 

3/4 

+  5.6 

N 

P6RKI N- ELMER 

19-  27 

19 

1/4 

- 

3/4 

-3.7 

N 

RAYTHEON  CO 

45-  67 

60 

* 

7/8 

♦  1.4 

N 

SPERRY  RAND 

40-  52 

44 

3/8 

♦  1 

7/8 

♦  4.4 

0 

SYCOR  INC 

9-  31 

12 

1/2 

♦  3 

1/2 

+  38.8 

A 

SYSTEMS  ENG.  LABS 

5-  10 

6 

1/8 

♦  1 

1/8 

♦  22.5 

N 

VARIAN  ASSOCIATES 

12-  17 

13 

1/4 

«■ 

7/8 

+7.0 

A 

WANG  LABS. 

ll-  20 

13 

5/8 

1/4 

+  1.8 

0 

LEASING  COMPANIES 

BOOTHE  COMPUTER  CORP  1-8  6 

1/2 

♦  3/8 

♦  6.1 

0 

COMDISCO  INC 

3-  10 

9 

1/2 

♦  1/2 

+  5-5 

A 

COMMERCE  GROUP  CORP 

2-  3 

1 

3/4 

♦  1/8 

♦  7.6 

A 

COMPUTER  INVSTRS  GRP 

1-  3 

1 

3/8 

0 

0.0 

M 

OATRONIC  RENTAL 

1-  8 

7/8 

+  1/8 

+  16.6 

A 

DCL  INC 

1-  1 

5/8 

0 

0.0 

H 

OPF  INC 

5-  8 

6 

7/8 

♦  1/2 

+  7.8 

N 

ITEL 

6-  15 

12 

1/2 

♦  5/8 

+  5.2 

N 

LEASCO  CORP 

6-  19 

16 

♦  3/8 

♦  2.1 

0 

LEASPAC  CORP 

0-  1 

1/8 

0 

0.0 

0 

NRG  INC 

0-  1 

1/8 

0 

0.0 

A 

PIONEER  TEX  CORP 

6-  9 

7 

1/4 

0 

0.0 

N 

U.S.  LEASING 

T-  12 

8 

5/8 

♦  1/4 

♦  2.9 

EXCH:  N>NEW  YORK;  A«AM£RICAN;  P«PHI L-B ALT-WASH 
LsNATIONAL;  H«MI0W£ST;  0«0VER-THE-C0UNr er 


ADVANCED  COMP  TECH 
ANACOMP  INC 
APPLI EO  DATA  RES. 
AUTOMATIC  DATA  PROC 
COLEMAN  AMERICAN  COS 
COMPU-SERVv  NETWORK 
COMPUTER  DIMENSIONS 
COMP  ELECTION  SYSTMS 
COMPUTER  HORIZONS 
COMPUTER  NETWORK 
COMPUTER  SCIENCES 
COMPUTER  TASK  GROUP 
COMPUTER  USAGE 
COMSHARE 

DATA  DIMENSIONS  INC 
OATAT AB 

ELECTRONIC  DATA  SYS. 
INFONATIONAL  INC 
INSYTE  CORP 
IPS  COMPUTER  MARKET. 

KEANE  ASSOCIATES 
KEYDATA  CORP 
LOGICON 

MANAGEMENT  DATA 
NATIONAL  CSS  INC 
NATIONAL  DATA  CORP 
ON  LINE  SYSTEMS  INC 
PLANNING  RESEARCH 
PROGRAMMING  C  SYS 
RAPIDATA  INC 
REYNOLDS  C  REYNOLD 
SCIENTIFIC  COMPUTERS 
TYMSHARE  INC 
URS  SYSTEMS 
WYLY  CORP 


1976 

- PRICE 

CLOSE 

WEEK 

WEEK 

RANGE 

NOV 

17 

NET 

PCT 

1  1 ) 

1976 

CHNGE 

CHNGE 

Z  EDP 

1-  3 

SERVICES 

I 

--  1/8 

-ll.l 

6- 

11 

6 

3/4 

-  1/4 

-3.5 

2- 

4 

3 

5/8 

-  1/8 

-3.3 

17- 

35 

27 

1/2 

+  2 

+  7.8 

2- 

6 

2 

3/8 

-  1/8 

-5.0 

3- 

10 

8 

-  1  1/4 

-13.5 

3- 

7 

5 

3/4 

0 

0.0 

5- 

9 

5 

1/4 

♦  1/2 

♦  10.5 

l- 

2 

1 

1/2 

♦  1/4 

♦  20.0 

2- 

6 

5 

3/4 

+  3/0 

♦  6.9 

4- 

8 

5 

5/8 

0 

0.0 

1- 

2 

1 

1/4 

0 

0.0 

3- 

6 

2 

3/4 

♦  1/4 

♦  10. 0 

2- 

9 

5 

l/Z 

♦  3/4 

♦  15.7 

2- 

4 

3 

-  1/4 

-7.6 

1- 

2 

1 

1/2 

0 

0.0 

12- 

16 

15 

7/0 

+  7/0 

♦  5.8 

l- 

I 

1/8 

0 

0.0 

l- 

3 

I 

1/2 

♦  i/e 

♦  9.0 

l- 

2 

1 

1/8 

-  1/4 

-18.  1 

2- 

4 

2 

3/0 

-  5/8 

-20.8 

l- 

5 

I 

1/2 

-  1/8 

-7.6 

3- 

5 

5 

♦  1/4 

♦  5.2 

l- 

3 

2 

0 

0.0 

13- 

25 

18 

+  1/4 

♦  1.4 

4- 

7 

5 

0 

0-0 

17- 

22 

18 

5/8 

1  5/8 

♦  9.5 

3- 

5 

3 

5/8 

♦  1/2 

♦  16.0 

l- 

1 

3/8 

0 

0.0 

2- 

5 

1 

5/8 

-  1/4 

-13.3 

13- 

21 

15 

1/4 

-  3/4 

-4.6 

1- 

1 

7/a 

0 

0.0 

14- 

28 

16 

1/2 

+  1  3/4 

♦  11.8 

3- 

5 

3 

1/2 

-  1/4 

-6.6 

l- 

7 

1 

1/4 

-  3/8 

-23.0 

PERIPHERALS  C  SUBSYSTEMS 


-PRICE - . 


1976 
RANGE 
(  1) 


CLOSE 
NOV  17 
1976 


WEEK 

NET 

CHNGE 


WEEK 

PCT 

CHNGE 


0 

DATA  ACCESS  SYSTEMS 

l- 

5 

4 

3/4 

-  1/4 

-5.0 

0 

DATA  100 

6- 

13 

6 

5/8 

♦  3/8 

♦  6.0 

A 

DATA  PRODUCTS  CORP 

5- 

15 

1  1 

♦  1/2 

♦  4.7 

0 

DATA  TECHNOLOGY 

l- 

2 

1 

1/2 

♦  1/4 

♦20-0 

0 

DATUM  INC 

1- 

2 

5/8 

-  1/8 

-16.6 

0 

DECISION  DATA  COMPUT 

l- 

4 

1 

1/2 

0 

0.0 

0 

DELTA  DATA  SYSTEMS 

l- 

L 

1/2 

-  1/8 

-20.0 

N 

ELECTRONIC  MEM 

l- 

4 

2 

5/8 

0 

0.0 

0 

FABRI -T  EK 

l- 

1 

7/0 

0 

0.0 

0 

GENERAL  COMPUTER  SYS 

0- 

2 

1/2 

♦  1/0 

♦  33.3 

N 

HAZELTINE  CORP 

4- 

12 

8 

5/0 

♦  5/0 

♦  7.8 

N 

HARRI S  CORP 

34- 

55 

50 

3/8 

♦  3/8 

♦  0-7 

A 

INCOTERM  CORP 

9- 

20 

ll 

3/8 

♦  7/8 

♦  8.3 

0 

INFOREX  INC 

3- 

7 

3 

7/8 

0 

0.0 

0 

information  INTL  INC 

10- 

18 

12 

♦  1/2 

♦  4.3 

0 

INTEL  CORP 

47- 

109 

48 

1/2 

♦  1  1/2 

♦  3.1 

A 

LUNDY  ELECTRONICS 

3- 

7 

3 

3/8 

0 

0.0 

0 

MSI  DATA  CORP 

3- 

7 

6 

1/4 

-  1/4 

-3.8 

A 

MILGO  ELECTRONICS 

15- 

22 

20 

5/8 

♦  1/8 

♦  0.6 

N 

MOHAWK  DATA  SCI 

3- 

10 

5 

1/2 

*■  1/8 

♦  2.3 

0 

PENRIL  CORP 

l- 

3 

1 

7/8 

0 

0-0 

A 

PERTEC  CORP 

3- 

8 

5 

3/4 

-  1/8 

-2.1 

A 

POTTER  INSTRUMENT 

2- 

2 

1 

3/4 

0 

0.0 

0 

PRECISION  INST. 

3- 

10 

2 

0 

0.0 

0 

QUANTOR  CORP 

4- 

6 

4 

5/8 

♦  5/8 

♦  15.6 

0 

RECOGNITION  EQUIP 

6- 

11 

8 

3/8 

♦  5/8 

♦  6.0 

N 

SANDERS  ASSOCIATES 

6- 

11 

8 

♦  5/3 

♦  8.4 

0 

SCAN  DATA 

1- 

4 

1 

1/4 

0 

0-0 

0 

STORAGE  TECHNOLOGY 

9- 

13 

10 

5/0 

♦  5/8 

♦  6.2 

0 

T  BAR  INC 

5- 

10 

5 

1/2 

-  t/8 

-2.2 

0 

TALLY  CORP. 

4- 

6 

5 

3/8 

♦  1  3/8 

♦  34.3 

0 

TEC  INC 

3- 

7 

6 

1/2 

0 

0.0 

N 

TEKTRONIX  INC 

45- 

69 

60 

♦  1  1/4 

♦  2.  1 

N 

TELEX 

2- 

5 

2 

1/4 

0 

0.0 

0 

WANGCO  INC 

11- 

22 

21 

1/8 

0 

0.0 

0 

WILTEK  INC 

2- 

2 

1 

3/8 

0 

0-0 

SUPPL 

leS  L  ACCESSOftI 

es 

N 

ADDRESSOGRAPH-MULT 

8-  13 

Ll 

♦  1 

♦  10. 0 

0 

ADVANCED  MEMORY  SYS 

4-  10 

6 

1/4 

- 

1/2 

-7.4 

0 

ADVANCED  SYSTEMS  INC 

1-  4 

3 

3/3 

0 

0.0 

N 

AMPEX  CORP 

5-  10 

6 

1/4 

♦ 

1/6 

♦  2.0 

0 

BALTIMORE  BUS  FORMS 

3-  5 

3 

5/8 

♦  1/0 

♦  3.5 

0 

ANDERSON  JACOBSON 

2-  4 

3 

♦ 

1/8 

♦  4.3 

A 

BARRY  WRIGHT 

6-  10 

8 

5/8 

♦  5/8 

♦  7.0 

0 

APPLI ED  DIG  DATA  SYS 

13-  25 

16 

- 

1/2 

-3.0 

0 

CY0ERM&TICS  INC 

0-  1 

3/8 

-  1/8 

-25.0 

0 

BEEHIVE  MEDICAL  ELEC 

3-  9 

8 

3/8 

♦ 

1/8 

♦  1.5 

A 

DATA  DOCUMENTS 

25-  45 

45 

1/4 

0 

0.0 

A 

B0LT,6ERANEK  C  NEW 

7-  ll 

7 

7/8 

♦ 

1/8 

♦  1.6 

0 

DUPLEX  PRODUCTS  INC 

13-  24 

12 

3/4 

0 

0.0 

N 

BUNKER-RAMO 

5-  10 

7 

1/0 

♦ 

3/8 

♦  5.5 

N 

ENNIS  BUS.  FORMS 

6-  6 

5 

5/a 

-  1/8 

-2.1 

A 

C ALCOMP 

4-  7 

4 

3/4 

♦ 

3/8 

♦  8.  5 

0 

GRAHAM  MAGNET  ICS 

8-  13 

LO 

1/4 

0 

0.0 

0 

CAMBRIDGE  MEMORIES 

0-  6 

1/2 

- 

1/8 

-20.0 

0 

GRAPHIC  CONTROLS 

13-  19 

16 

1/4 

♦  1/4 

♦  1-5 

N 

CENTRONICS  DATA  COMP 

20-  36 

24 

7/0 

♦  1 

5/8 

♦  6.9 

N 

3M  COMPANY 

53-  66 

56 

1/2 

♦  1  1/4 

♦  2.2 

0 

CODEX  CORP 

22-  42 

28 

1/2 

♦  1 

1/2 

♦  5-5 

0 

MOORE  CORP  LTD 

32-  51 

33 

1/4 

0 

0.0 

0 

COGNI TRONICS 

1-  1 

1/2 

0 

0-0 

N 

NASHUA  CORP 

ll-  18 

15 

3/4 

♦  1/2 

♦  3.2 

0 

COMPUTER  COMMUN. 

1-  6 

4 

7/8 

+• 

3/8 

♦  8.3 

0 

STANDARD  REGISTER 

15-  19 

17 

1/4 

0 

0.0 

0 

COMPUTER  CONSOLES 

4-  7 

4 

1/4 

«■ 

3/4 

♦  21.4 

0 

TAB  PRODUCTS  CO 

5-  U 

8 

3/4 

0 

0-0 

A 

COMPUTER  EQUIPMENT 

1-  3 

1 

7/8 

♦ 

1/4 

♦  15.3 

N 

UARCO 

19-  25 

19 

3/8 

-  1/4 

-1.2 

0 

COMPUTER  TRANSCEIVER 

1-  3 

7/8 

«■ 

1/8 

♦  16.6 

A 

WABASH  MAGNET  ICS 

4-  9 

9 

1/4 

♦  7/0 

♦  10-4 

0 

C0MT6N 

4-  9 

7 

1/8 

1/8 

♦  U7 

N 

WALLACE  BUS  FORMS 

19-  25 

22 

1/S 

-  3/8 

-1.6 

N 

CONRAC  CORP 

20-  25 

21 

1/2 

♦ 

3/4 

♦  3.6 

Does  your  IBM  host  computer 
do  too  much  telecommunicatiom 
housekeeping  and  not  enough 
computing? 


Introducing  Flexicom's 
IBM-compatibIc 

telecommunications  system*  With 
dean,  quick,  simple  host 
interfadng* 

If  ye^ur  company  is  using  a  com¬ 
munications  network,  your  host 
computer's  applications  growth  is 
limited  because  of  expanding 
workloads  and  lack  of  sufficient 
support. 

The  consequences?— Escalating 
staff  and  equipment  problems. 

And,  of  course,  the  bottom  line  is 
increasing  costs  for  your  data 
processing  system. 

For  these  reasons,  DPF  introduces 
Flexicom. 

Consistent  Systems  Architecture* 

Flexicom's  software  frees  your  host 
computer  of  telecommunications 
housekeeping  by  organizing  the 
network  and  placing  tasks  where 
they  belong— with  Hexicom.  That's 
because  it  operates  as  a  front-end  or 
distributed  processor. 

And  Flexicom  serves  your 
operation  by  acting  as  a  complete 
telecommunications  system.  With 
hist,  clean,  and  uncomplicated  host 
computer  interfacing. 

IBM  hardware*  IBM-compatible 
software* 

With  Flexicom  vou  don't  have  to 
"pioneer."  The  hardware  is  a  general 
purjxise  IBM  B60/370  computer 
sized  to  your  requirements  and 
compatible  with  your  IBM  software. 


This  means  only  minimal  user 
programming  is  necessary  to 
integrate  Flexicom  with  your  host 
computer. 

A  cost-effective,  long-term  solution* 

Flexicom  is  an  inexpensive, 
long-term  solution  to  data 
communications  problems. 

IBM  hardware  in  a 
telecommunications  system  that's 
basically  an  IBM  solution  means 
little  training  will  be  required  of 
your  staff.  Consistent  Systems 
Architecture  means  future  needs 
will  be  readily  accommodated  as 
they  develop.  Fewer  problems  with 
more  efficient  equipment  means  a 
more  productive  st^f. 

And  your  host  computer  will  be 
free  to  do  the  basic  bottom  line 
work. 

Additional  nexkom  advantages* 

■  More  local  processing  capabilities 
than  existing  competitive  systems. 

■  The  network  is  transparent  to  the 
host  computer. 

■  Off-load  TP  monitoring  from  the 
central  processing  unit. 

■  Extensive  network  control 
statistics. 

■  Message  switching. 

¥fe  do  more  than  lease  IBM 
computer  systems* 

DPF  is  one  of  the  largest  360/370 
computer  leasing  firms  in  the 
country.  But  we  do  more  than  lease 
computers. 


With  innovative  systems  like 
Flexicom,  DPF  is  taking  IBM 
computer  systems  a  step  further  for 
our  clients. 

Let  us  tell  you  how  Flexicom  can 
help.  Call  Ed  Zukerman  collect,  at 
(914)428-5000. 

Or  just  mail  this  coupon. 


flexicotn 

I'm  interested  in  hearing  more 
about  DPF  and  Flexicom. 

□  Please  have  your 
representative  contact  me. 

□  Please  send  me  a  brochure  and 
more  information. 


Name 


Title 


Phone  Number/Ext. 


Company 


Address  State/Zip 

Send  to;  Flexicom 

DPF  Incorporated 
141  Central  Park  Ave.  S. 
Hartsdale,  N.Y.  10530 


w  INCORPORATED 


